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SOTICE. 



Ik this introductory treatise on Arithmetic, the utmost simplicity 
i]f language has been studied in expressing the rules ; and in every 
Instance their meaning is shewn by examples wrought out at 
liDgth before the eye of the pupil, accompanied with detailed 
explanations of the mode of working the questions. 

In the present edition, the exercises and explanatory notes 
hxve been greatly extended, and many new rules hare been 
added, that were not given in the former edition,* such as 
Equation, Partnership, the Square and Cube Roots, Duode- 
cimals, &c. The work will be found to contain all the ordinary 
roles taught at school. 

An account of the proposed Decimal System of reckomng 
* money, with examples and exercises, has been g^ven as an 
Appendix. 
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INTRODUCTION TO ARITHMETIC. 



Mi? 

jg^THMETic IS the art of counting or reckoning by means of 
^^bers. 

p^ Number expresses either a unit — that is, one of anything— or a 
^llection of units of the same kind, as two horsemen, Jive books, 
iethousand feet. 

08 

it 

V'\ NOTATION AND NUMEEATION. 

(,(• Notation is the method of expressing numbers by means of 
certain signs or figures ; thus — 1, 2, 3. 

'^1 JN^Umeration is the art of reading or expressing numbers in 
vJords; thus — 1, one; 2, two. 

£()!rHB FiGUBES used to oxprcss numbers are the following : — 

£;'<4aie, two, three, four, five, six, scren, eight, nine, nothing or nought. 

;,^-l 2 3 4 5 6 7 8 9 

ef.trhc first nine of these figures, when standing separately or 
^gly, ithus — 3, 6, are termed units, and each of them represents 
^e of the numbers from one to nine. The last, 0, called a nothiug 
or nought, when standing by itself, expresses no nimiber, or nothing ; 
it^t when annexed to any of the other figures, it increases their 

fUue t€^old. Thus 1 with annexed becomes 10, or ten ; 2 with 
; annexed, thus — 20, represents twenty; 10 with annexed 
fepresents one hundred ; and so on. 

^f These figures, besides the value they have when standing singly, 
h^e also, when standing in connection with other figures, a heal 
traiue, depending on the place they occupy in the number ; thus 
$,by itself means two, but if it becomes the second figure from 
ifie right by another figure having been placed after it, thus — 23, 
Ibe 2 counts as 2 tens, or twenty; and if a third figure is annexed, 
^ as to make it the third from the right, thus — 236, the 2 counts 
at 2 hundreds ; and so on, the addition of each figure increasing 
inifold the local value of those before it. It is by means of these 
ten figures and their combinations that all nuxsi\^s^ ^t^ ^^.^^x^^sj^^^. 
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Numbers ten to ninety-nine, are expressed by the joining of 
two figures; thus — 10, ten; 20, twenty; 85, eighty-five; 99, 
ninety-nine. 

Numbers one hundred to ninehundred and ninety-nine, are expressed 
by the joining of three figures ; thus — 100, one hundred ; 500, five 
hundred ; 867, eight hundred and sixty-seven ; 999, nine hundred 
and ninety-nine. 

Thousands are expressed by four figures; thus — 2000, two 
thousand ; 7320, seven thousand three hundred and twenty. 

Tens of thousands are expressed by five figures ; hundreds of 
thousands, by six figures ; and so on, the numbers increasing at a 
tenfold rate for every additional figure. 

It will thus be seen that in notation, the raiik or place of a 
figure in any number is what determines the value it bears. The 
first figure at the right hand in a row of figures, always means 
units ; the second firom the right, tens ; the third, hundreds ; the 
fourth, thousands ; and so on, as shewn in the following Numeration 
Table. Whenever a new figure is annexed at the right of a num- 
ber, each of the others obtain, as it were, a promotion, and is 
made to express ten times its former value. Thus, 89 means 
8 tens and 9 units, or eighty-nine ; Twit if 3 be annexed, making 
893, 8 means 8 hundreds, 9 means 9 tens, and 3, 3 units ; or eight 
hundred and ninety-three. The annexing of a nothing (0) multi- 
plies the other numbers in a similar way; thus — 46, forty-six, 
when a nothing is annexed, becomes 460, four hundred and sixty. 

The following Numeration Table shews how numbers pro- 
gressively increase from units up to billions. It is read from right 
to left, thus — units, tens, hundreds, &c. ; the rank or position in 
which these stand in regard to each other should be carefully 
studied and conmiitted to memcHry : — 

NUMERATION TABLE. 



1 i I 1 

^ O ** OB 

^ fV> a^ ^ m ^3 ?S Mi J ^ 



QQ 

n w S 




«» s s * 

_§ J I §2 



W H ^ W H P 
1, 9 8 7, 6 6 4, 3 2 1 

The above nmnber, 1,987,654,321, is read one bUlion, nine hundred 
and eighty-seven millions, six hundred and fifty-fowr thousand, three 
hundred and twenty-one. By annexing another figure, we should 
iiAve tens of biUioias; anothOT figure, hundreds of hUUons; and 
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smother figure again, trillions. But notation seldom goes to such 
an extent ; in ordinary affairs, we rarely hear of any sum beyond 
bilUons. 

In expressing large numbers in figures, it is usual, for the sake 
of distinctness, to point off the figures into sets of three, by means 
of commas, banning at the right hand, and counting towards the 
left. Thus— 87,463,292. 



L To WBITE OB NOTE DOWN IK FiGUBES ANY GIVEN NUMBEB. 

Begin at the left hand, and put down, the required figures one 
after the other, in a line, taking care to put each figure in the 
^hce or rank necessary to express the number, according 
to the Numeration Table — that is, millions must be put in the 
millions' place, or seventh from the right hand, and in no other ; 
thousands ^l the thousands' place, or fourth Irom the right hand ; 
and so on. In doing this, nothings must be put in all those 
places of which none are named in the given nimiber. Thus, if 
no thousands are mentioned, a nothing must be put in the thou- 
sands' place, in order to keep the oSier figures in their proper 
rank. After the figures are written down, point them off into 
sets of three when necessary, beginning at the right hand. 

It may be useful for the pupil first to write down as many of the 
places (such as units, tens, hundreds, &c.) in the Numeration Table 
as are required to express the given number, and then to write the 
re^ective figures below the names that express them. Thus, to write 
In figures, thirty-six thousand and seventy-three, first write down in 
a row all the places, from units up to tens of thousands, this last being 
the highest name in the given number; and then write the figure 
representing tens of thousands below that title, thousands below 
thousands, and so on, as follows : — 

tens of thouwndi, thousandi, hundreds, tons, oirits. 

3 6, 7 3 

Here there are 3 tens of thousands, 6 thousands, hundreds, 7 tens, 
and 3 units, which, when read, arc e:q)ressed as thirty-six thousand 
and seventy- three. It wiU be observed that there being no hundreds 
mentioned in the number, a is placed in the hundreds^ place to 
express this. 

Examples. 

Three hundred and forty-seven, . . . 347 
Twenty-six thousand four hundred and fifty-one, 26,451 
Five thousand and twenty,* .... 5,020 

*Here, as no hundreds or units arc named, nothings are put down 
in the places of hundreds and units, in ord^ to keep the 5 in the 
thousands* place, and the 2 in the tent^ place. If this were not done, 
the number would read as 52* 
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Exercises. 

Note down in figures the following numbers, dividing theuiy 
when necessary, by commas into sets of three : — 

Seventeen, sixty-three, eighty-nine, ninety-eight, one hundred 
and two, one hundred and ten, one hundred and seventeen, one 
hundred and twenty-seven, one hundred and ninety-nine. 

Two hundred, two hundred and eleven, two hundred and forty, 
two hundred and fifty-five, two hundred and ninety, three hundred, 
three hundred and eighty-eight, four hundred, four hundred and 
four, four hundred and seventy-six. 

Five hundred, five hundred and one, five hundred and ninety- 
nine, six hundred, six hundred and nineteen, six hundred and 
thirty-seven, seven hundred, seven hundred and six, eight hundred, 
eight hundred and thirteen, nine hundred, nine hundred and seven, 
nine hundred and seventy. 

One thousand, one thousand two hundred and fifty, one thousand 
three hundred, two thousand and forty, three thousand and four, 
four thousand and twenty-one, five thousand one hundred, six 
thousand three hundred and eleven, seven thousand and eighty-one, 
eight thousand nine hundred and fifteen, nine thousand nine 
hundred and ninety-nine. 

Ten thousand, ten thousand and ten, ten thousand and fifty-nine, 
eleven thousand, foiurteen thousand and sixteen, twenty thousand 
one hundred and three, thirty-three thousand and forty, sixty-four 
thousand and five, nine hundred and ninety-nine thousand nkie 
hundred and ninety-nine. 

One hundred thousand, two hundred thousand three hundred- 
and eleven, seven hundred thousand and eighty, one million sixty 
thousand two hundred and seven, thirty-four millions one hundred 
and eight thousand and six, fifty millions three hundred thousand 
four hundred and one, eight hundred and three millions five 
hundred and ten thousand and ninety. 

n. to read or expbess in words ant given noiber in 
Figures. 

Begin at the right, and, going towards the left, name the order 
or rank of each figure of the given number ; thus — units, tens, 
hundreds, thousands, &c. — that is, the first figure at the right 
is units, the next tens ; and so on. Having in this way ascertained 
the rank of each figure, or its position in the Numeration Table, 
express the whole sum in words, reading in the usual way from 
left to right. After a little practice, it will become unnecessary 
to name the order or rank of the figures before reading thorn. 

Exercises. 
Read or write in words the following numbers, keeping in 
mJnd th&t the value of each figure depends on its place in the 
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Numeration Table. Thus, the first figure at the right always means 
units ; the second from the right, tens ; the third, hundreds ; the 
fourth, thousands ; and so on : — 

13, 17, 24, 36, 49, 82, 94, 100, 110, 117, 134, 166, 199, 200, 201, 
273, 219, 349, 428, 494, 511, 660, 777, 813, 979, 1,000, 1,107, 1,212, 
1,847, 2,051. 3,003, 4,011, 5,100, 10,336, 20,109, 37,640, 61,420, 
98,012, 100,000, 735,640, 813,105, 901,027, 2,891,563, 40,200,400, 
315,070,050, 500,630,107, 850,111,005, 900,301,206. 



ROMAN NOTATION. 



f 

The Eomans made use of the following letters, with their com- 
binations, to express numbers. They are still in use among 
ourselves for some purposes, such as the headings of chapters, 
divisions, &c. : — 



I. 


= 1 


C. 


100 


V. 


= 5 


D. or Iq. = 


500 


X. 


= 10 


M. orCIo. = 


1000 


L. 


= ' 50 







Two or more of the same letter placed together, mark two or more 
of the same number ; thus — ^11. means twice I., or two. 

A letter of inferior value placed before one of superior value, means 
that the inferior is to be deducted firom the superior ; thus in IX, the 
I placed before the X means that I is to be taken from X, and IX. 
therefore expresses 9. 

A letter ci inferior value placed after one of superior value, means 
that the inferior is to be added to the superior — ^thus in LX., the X 
p|«Mied after L means that X is to be added to L, and LX. therefore 
ejEpresses 60. 

A line drawn above a letter increases its value a thousand times — 

^ X, 10,000 ; U., 500,000. 

..The number Iq (s D. or 500) is increased in value ten times for 
every q annexed ; thus — Iqi> means 5000. The number CIq (= M. 
or 1000) is increased in value ten times for every C and q joined to it ; 
thus — CTq., by joining C and q, becomes CCIqq., or 10,000. The 
lfiU&» Iq arc not now in use. 



I. 1 


XIV. 14 


LXXX. 


80 


TT. 2 


XV. 15 


XC. 


90 


III. 3 


XVI. 16 


C. 


100 


IV. 4 


XVIT. 17 


CC. 


200 


V. 6 


XVIII. 18 


CCC. 


300 


VL 6 


XIX. 19 


CCCC. 


400 


Vll. 7 


XX. 20 


D. 


500 


vm. 8 


XXT. 21 


DC. 


600 


IX. 9 


XXX. 30 


DCC. 


700 


X. 10 


XL. 40 


DCCC. 


800 


XI. 11 


L. 50 


DCCCC. 


900 


XII. 12 


LX. 60 


M. 


1000 


XIII. 13 


LXX. 70 


MDCCOLIV, 


18^4 



SIMPLE ADDITION. 

Addition is the adding together of several numhers, for the 
purpose of finding their united amount, or what they all come to. 
We add or sum numbers together when we say 1 and 1 make 2 ; 
2 and 3 make 5, &c. The amount of the numbers, when added, 
is called the sum. 

Simple addition is the adding of numbers of the same kind — as, 
for instance, where the numbers all mean pounds, or all shillings. 
The rule for simple addition is given below. 

Compound addition is where the nimibers are partly of one kind, 
and partly of another — as, for instance, when some mean pounds, 
and some shilUngs. Cknnpound addition is treated of afterwards, 
page 37. 

The same distinction of simple and compound applies to the 
subsequent rules of Subtraction, Multiplication, and Division. 

For the sake of saving words, certain signs are often employed 
in the various rules of arithmetic. 

Addition is denoted by the figure of a cross, of this shape -f . 
Thus, 7 + 6 means 7 added to 6; and in order to express the 
sum resulting, the sign =, which means equal to, is employed, as 
7 + 6 = 13 ; that is, 7 and 6 are equal to 13. 



ADDITION TABLE. 



The following table is to be committed to memory, and should 
be frequently repeated forward and backward, till a readiness in 
adding is acquired ; as — 2 and 1 are 3, or 1 and 2 are 3 ; and so on: — 



2 


3 


4 


5 


6 


7 


8 


9 


& 


& 


& 


& 


& 


& 


6c 


& 


lareS 


1 are4 


I are 5 


I aTe6 


lare7 


1 areS 


1 are 9 


1 are 10 


9 <r 4 


9 If S 


9 n 6 


9 If 7 


9 „ 8 


a If 9 


2 » 10 


2 <r 11 


3 ' 5 


3 If 6 


3 If 7 


3 ' 8 


3 If 9 


3 If 10 


3 If 11 


3 » 12 


4 » 6 


4 » 7 


4 If 8 


4 If 9 


4 n 10 


4 If 11 


4 If 12 


4 r 13 


6 * 7 


5 « 8 


5 n 9 


5 ff 10 


5 If 11 


5 If 12 


5 If 13 


5 If 14 


6 ff 8 


6 If 9 


6 n 10 


6 n 11 


6 If 19 


6 " 13 


U If 14 


6 » 15 


7 " 9 


7 « 10 


7 « 11 


7 If 19 


7 ' 13 


7 « 14 


7 If 15 


7 * 16 


8 " 10 


8 <r 11 


8 • 19 


8 > 13 


8 n 14 


8 If 15 


8 If 16 


8 • 17 


9 If 11 


9 If 12 


9 i^ 13 


9 » 14 


9 If 15 


9 If 16 


9 « 17 


9 ' 18 


10 » 19 


10 ' 13 


10 If 14 


10 If 15 


10 r 16 


10 f 17 


10 /r 18 


10 r 19 



RULE FOB ADDING. 

1. Write the numbers to be added under each other, figure 
directly under figure, in such a way that the right-hand figures 
will aU be straight under each other, forming one even column. 
Thus — units will stand under units, tens imder tens, hundreds under 
hundreds; and so on. 

^. After all the numbers are thus placed, draw a line under 
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them ; add first the units* columD, and mark below it the right- 
hand figure of the amount; then carry to the tms* column the 
other figure or figures, if any (if there are none, then nothing is 
carried), and add it as before, including what has been brought 
from the units* colunm ; put down below the tens* column tlie right- 
hand figure of the amount, and carry the other figures, if any, to 
the hundredth cc^umn ; add the hundreds' column, including what 
has been brought from the tens* column ; and so on till all the 
columns have been added. In adding the last column, put down 
below it all the figures of the amount, as the operation is now 
completed. 

The meaning of this operation is, that the units are first added ; the 
units are mari&ed down, and the tens contained in the sum carried to 
the next or tens^ column ; the tens* column is then added, the tens 
marked down, and the hundreds contained in the sum carried to the 
hundreds* column ; and so on. 

Example 1. — Add together 6, 3, 4, and 7. 

In this example the numbers to be added together 

are all single numbers or units, and, being placed under 

^ each other, they form but one column ; beginning at the 

3 lowest figure of which, we add it to the one above it, the 

4 sum of the two to the next above, and so on to the top ; 
7 the amount of them all is placed under the line. For 

19 Sum. example, in the present account, we begin by saying 
7 and 4 are II, II and 3 are 14, 14 and 5 arc 19, which 
is then placed under the line. 

Ezanyf}k 2.— Add together 27, 5, 536, 352, and 275. 

^ In this example, beginning at the lowest figure of the 

n,r right-hand column, we say 5 and 2 are 7> and 6 are 13, 

and 5 are 18, and 7 are 25 — ^that is, 2 tens and 5 units ; 

" but since there are other columns to be added, we put 

636 down the 5 only, under the units* column, and carry or 

352 add the 2 tens to the lowest finire of the next column, 

275 saying 2 and 7 are 9, and 5 are 14, and 3 are 17» and 2 are 

TjQg 19. Here, as before, the 9 only is put down under the 

second column, and the 1 carried to the next ; thus^ — 

I and 2 are 3, and 3 are 6, and 5 are 11. No more 

figures remaining to be added, both these figures are now put down, 

and the amount or sum of them all is found to be 1195. 

if the amount of any column be in three figures, still only the last 
or right-hand figure of the three is to be put down, and the other two 
carried to the next column. For example, if the amount of a column 
be 127, put down the 7 and carry the other two — viz. 12 ; if it be 234, 
pat down the 4 and carry 23. Thus, all the figares except the last or 
zight-hand one are to be carried to the succeeding c(dumn. 

Proof. — To prove that any question in addition is correctly 
wrought, we may add from top to bottom of the columns, and see 
if the sum be the same as by adding from bottom to top. Another 
method consists in striking off" the upper row of '^^tca^'&,"vsia5«2£s\'^ 
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the addition without them, and then adding the top row to the 
sam. For example, treat the ahove question as follows : — 

Here the top row, 27, is struck o£f, and being affcer* 
wards added to the product, the result is the same as if 
all had been added up together ; this proves that the 
summation was properly pmormed. 

Advice to Learners. — ^The art of adding up quickly is 
considered a great accomplishment, and we strongly 
recommend young persons to acquire it with all reason- 
able diligence. It will saye much time if they learn to 
sum up the columns by a glance of the eye, without 
naming the numbers ; for instance, taking the aboTO 
question, instead of saying 5 and 2 are 7, 7 and 6 are IS, 

13 and 5 are 18, 18 and 7 are 25, acquire the knack cf summing up ike 

figures in the mind; thus — 5, 7, 13, 18, 25. 



27 

5 

536 
352 
276 

1168 
27 

1195 







** 




Exercises. 








1. 


o 


3. 


4. 


6. 


6. 


7. 


8. 


9, 


3 


6 


16 


27 


55 


317 


450 


412 


65a 


2 


7 


13 


30 


61 


68 


73 


643 


706. 


1 


9 


10 


43 


18 


40 


307 


607 


690 


4 





24 


78 


70 


7 


64 


618 


437. 


2 


5 


32 


65 


49 


6 


176 


370 


86^ 



10. Greorge has 13 marbles, John has 19, James 16, William 20, 
and Thomas 27. How many have they in all ? . . Ans. 9t5 

11. Charles got several bundles of pens to count: he found i|i. 
one bimdle 24, in another 37, in another 63, in another 40, and in 



the last 17. How many were there in all ? 

12. Add together 86, 5, 41, 7, 26, and 357, 

13. Add 45, 60, 764, 37, and 78, . 

14. Add 375, 460, 85, 67, and 43, . 
16. Add 4763, 2768, 437, and 8326, 

16. I^ow many do 735, 4628, 39, and 67 come to ? 

17. How mkny are 85, 79, 632, and 781 ? 



18. 

764 

30 

7 

69 

307 

240 



10. 

566 
436 
398 
326 
791 
452 



20. 

650 
392 
416 
686 
736 
606 



21. 

5780 

36 

541 

6837 

906 

78 



Ans. 



22 

6038 

47 

651 

8306 

8 

97 



u 



171 

522 

984 

1030 

16294 

5459 

1577 

23. 

5634 
7325 

608 

4620 

76 

8 



1. 12 

2. 27 

3. 95 



4. 248 

5. 253 

6. 487 



Answers. 

7. 1070 

8. 2560 

9. 3364 



18. 1417 

19. 2967 

20. 3484 



21. 14178 

22. 16147 

23. 18266 
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24. 


25. 




26. 


27. 


28. 




29. 


8705 


9837 




8521 


7235 


9167 




6678 


6817 


7754 




3947 


5984 


3582 




9012 


596 


6383 




1876 


1673 


9764 




3456 


7884 


3847 




2345 


2959 


1852 




7891 


769 


2905 




9812 


3827 


3956 




2345 


93 


9978 




7195 


1893 


1234 




6789 


30. 


31. 




32. 


33. 


34. 




35. 


3957 


7854 




3954 


3198 


9735 




9162 


1268 


3141 




1276 


4569 


1976 




3976 


9854 


6957 




3919 


7352 


3759 




8537 


7869 


2718 




4578 


1127 


4169 




7852 


1275 


2845 




9037 


3964 


3785 




3964 


9631 


9637 




1685 


357G 


'2135 




8572 


36. 


37. 




38. 


39. 


40. 




41. 


Q783 


4008 




8964 


4065 


4209 




5126 


2954 


2379 




4253 


2387 


5670 




9632 


3d26 


9965 




7068 


4021 


8463 




7923 


1483 


8470 




3829 


5689 


2338 




8034 


1846 


2386 




495C 


9148 


4075 




9146 


8972 


9742 




9748 


2796 


4687 




1752 


42. 


43. 




44. 


45. 


46. 




47. 


2677 


6973 




2932 


1352 


6176 




5310 


8821 


2185 




7812 


3976 


3498 




6781 


9678 


9657 




9637 


4757 


5132 




9574 


5322 


832G 




1285 


3182 


6790 




3448 


9172 


9577 




4037 


7957 


9259 




5486 


6854 


8763 




1877 


2632 


3807 




4798 


"48. 


49. 




50. 


51. 


52. 




53. 


6237 


3789 




7984 


3043 


2463 




6287 


9743 


9415 




3196 


8923 


4087 




4509 


8034 


9789 




9768 


9748 


5868 




6243 


9154 


6431 




8437 


2396 


4293 




7801 


9257 


9283 




1689 


5148 


8068 




9360 


2863 


7965 




9874 


298nL 


3647 




4918 








Answers. 








24. 24364 


30. 


33364 


36. 


20964 42. 


42024 


48. 


45288 


25. 40704 


31. 


33152 


37. 


37010 43. 


45481 


49. 


46672 


26. 33696 


32. 


24449 


38. 


38818 44. 


27580 


50. 


40948 


27. 23571 


33. 


23786 


39. 


28106 45. 


23856 


51. 


32239 


2S. 29555 


34. 


25559 


40. 


29442 46. 


33662 


52. 


28426 


29. 35171 


35. 


42063 


41. 


41613 47. 


35897 


53. 


391ia 
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54. 


55. 


56. 


57. 


58. 


59. 


7817 


1297 


59817 


37634 


76305 


8476: 


7939 


9084 


98766 


58427 


3756 


6857< 


2167 


3275 


39278 


35876 


48 


473( 


9786 


7926 


41692 


86482 


764 


64' 


5273 


1887 


54183 


47680 


87685 


5796( 


1892 


2749 


27952 


70637 


5762 


7032' 


3685 


8475 


61847 


64075 


67053 


684: 


60. 


61. 




62. 


63. 


64. 


91934 


473926 




397426 


825927 


39357I 


89756 


593842 




593075 


259728 


834911 


19372 


795384 




329705 


298782 


782511 


49108 


682173 




574839 


987659 


235671 


21685 


373925 




328975 


283139 


90123^ 


39724 


814198 




895763 


173916 


57925' 


58372 


765432 




654321 


876544 


395871 


27998 


127904 




718902 


328597 


78276- 


54796 


752847 




537198 


123456 


397l8i 



65. What is the amoimt of seventeen thousand three hundrei 
and ten, five hundred and seven, two thousand four hundred sjaa 
fifty, and fifty thousand one hundred and twelve ? . Ans. 70371 

66. Add together four thousand two hundred and eleven, tw< 
thousand and forty, six hundred and twenty-seven, ninety-eighl 
and seven thousand nine hundred and three, . . Ans. 1487! 



54. 38499 

55. 34643 

56. 883034 



Answers. 

57. 400261 60. 452745 

58. 241828 61. 6379631 

59. 293852 62. 5030204 



63. 415769) 

64. 530199^ 



SIMPLE SUBTBACTION. 

Subtraction is the taking or deducting of a smaller numbe 
£rom a greater, to find what remains, or what is the differenc 
between them. The number left after deducting the one from th 
other, is called the remainder. 

We subtract when we say, 8 from 5, and 2 remains. Here 2 i 
the difference between 3 and 5. If John has 6 marbles, and h 
gives James 3 of them, he will have 2 remaining. 
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Subtraction is denoted by a small horizontal line, tiius [ ~ ] between 
two ^gures ; as, for example, 9 — 5=4, means, 5 subtracted from 9, 
and 4 rcmainjs. 



SUBTRACTION TABLE. 



2 




8 


4 


5 


6 


7 


8 


9 


ftom 


from 


from 


from 


from 


from 


from 


from. 


3 - 


- 1 


4-1 


5 - 1 


6 - 1 


7 - 1 


8 - 1 


9-1 


10 - 1 


4 1 


f a 


5 » 8 


6 t 2 


7 * 2 


8 » 2 


9 * 8 


10 V 8 


11 * 2 


5 1 


f 3 


6 « 3 


7 " 3 


8 ' 3 


9 » 3 


10 V 3 


11 « 3 


18 * 3 


6 ' 


r 4 


7 ' 4 


8 » 4 


9 » 4 


10 // 4 


11 » 4 


12 V 4 


13 f 4 


7 * 


t 5 


8*5 


9 ' 6 


10 « 6 


11 5 


12 » 5 


13 * 5 


14 ' 5 


8 * 


r 8 


9 » 6 


10 « 6 


11 * 6 


12 » 6 


13 6 


14 6 


15 # 6 


9 • 


• 7 


10 * 7 


11 » 7 


12 V 7 


13 • 7 


14 » 7 


15 » 7 


16 » 7 


10 ' 


r 8 


11 * 8 


IS • 8 


13 « 8 


14 » 8 


15 8 


16 * 8 


17 ' a 


11 < 


f 9 


12 v 9 


13 f 9 


14 » 9 


15 » 9 


16 « 9 


17 ' 9 


18 ' 9 


12 < 


f 10 


13 '/ 10 


14 «10 


15 » 10 


16 If 10 


17 *10 


18 <rlO 


19 10 



RULB FOR SUBTRACTING. 

1. Place the smaller number below the greater, writing miits 
under units, tens under tens, and so on, as in Addition. 

2. Draw a line under them, and beginning at the right hand, 
deduct in succession each figure in the lower line from the figure 
imm^Uatelj above it in the upper line, marking down the re- 
nudnder below each figure. 

t. If any figure in the lower line be greater than the figure 
abore it, add 10 to the upper figure, and then go on with the 
subtraction. The 10 thus added is said to be borrowed &om the 
next upper figure, and, as an equivalent for having borrowed it, 
the next under figure requires to be considered as 1 more before 
subtracting. 

The reason that the 10 borrowed from the next figure is counted as 
1 in making an equivalent allowance for it, is, that tho figure firom 
which 10 is borrowed is of a higher order or rank than that to which it 
is carried ; and, consequently, 1 of the former is equal to 10 of the latter. 
Tlie 10 borrowed is allowed for by making the next under figure 1 
more, instead of making the next upper figure 1 less (as, strictly 
speaking, should be done), because it is more convenient in practice, 
and produces the same result. 

Example 1.— Take 325 from 637. 

Here, 325 being the smaller number, it is placed 
under 537, the greater, and commencing at 5, wc 
take 5 from 7, and the remainder is 2, which we 
place below the line, directly under the 5 ; then 
proceeding to the next figure, we say 2 from 3, 
and 1 remains, which is also placed under the 

line ; then going on to the next figure, we say 3 from 5, and 2 remains ; 

this being placed below the line, the whole remainder or difference 

between the two numbers is found to be 212. 



537 
326 

212 Remainder. 
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Example 2.— From 65074 take 4064. 

Commenciiig as before, at the right-hand figure/ 4, we 

65074 ^Dd ^1^^ figure immediately above it is 4 also ; and when 

4054 ^ ^^ taken from 4, nothing remains ; a nothing is therefore 

placed under the line : passing to the next figure, we say 

610^0 5 f^in 7^ and 2 remains ; the next figure being a nothing, 

and the one above it also a nothing, nothing remains; 

this being placed under the line, we pass to the next figure, and say 

4 firom 5, and 1 remains ; passing to the next, we find no figure under 

the 6 ; there is therefore nothing to be taken from it, and 6 is put 

down under the line ; the whole remainder is found to be 61020. 

These examples, it will be found, are very simple, because all the 
under figures of the numbers are either less or exactly equal to the 
figures immediately above them ; but it often happens that some of 
the under figures are greater than those just above them. We have, 
therefore, to shew what is to be done in that case. 

Example 3.— From 8432 take 6815. 

Here, it will be observed, that 5, the figure with which 

8432 '^^ begin, stands to be subtracted from 2 ; but 5 cannoi be 

6815 taken from 2, because 5 is a greater number than 2. We 

— — add, therefore, 10 to the 2, making it 12, and then say 5 

1"^ * from 12, and 7 remain. Now, because 10 was added to the 

2, we are said to have borrowed one from the figure jiust 

before it, which one is to be repaid by carrying, or adding 1 to -the 

next under figure we come to. rassing, therefore, to the next fl^^ire 

in the above example, we add 1 to the 1 making 2, and 2 from 3, the 

upper figure, 1 remains ; next we find 8 from 4 ; but as we cannot 

take 8 from 4, we add 10 to it, making it 14, and we say 8 from 14, 

and 6 remain ; and here, again, having borrowed one, we carry it, as 

before, to the next under figure 6, making 7, and 7 from 8, 1 remuhs. 

Proof. — To prove that any question in subtraction is correctly 
wrought, add the remainder to the lower row of figures, and if 
their sum be equal to the upper row, the account is correct. 

For example, treat the foregoing question as follows : — 

8432 Here it is seen that, by adding the remainder, I6I79 

6815 to the lower row, 6815, we bring out 8432, or the upper 

TgYy '*ow» *® *^6 result or sum — the account is, consequenUy, 

1 correct. Subtraction, therefore, may always be proved 

8432 by addition. 

Exercises. 

1. 2. 3. 4. 

7848 96803 57462 47630 

5234 63801 3421 5420 



Answers. 
1. 2114 2. 33002 3. 54041 4. 42210 
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18 







Exercises. 






6. 


6. 


7. 


8. 


9. 


68247 


72068 


570346 


786923 


853065 


45164 


51739 


82182 


92875 


607043 



10. 


11. 12. 


13. 


14. 


719384 
206123 


694768 938726 839269 
123456 124311 , 627135 


947385 
413052 


15. 


16. 


17. 


18. 


S43912647 
276183176 


835164295 
187106837 


594168231 
427641897 


615932718 
309168271 


19. 


20. 


21. 


22. 


184391715 
189276189 


315712937 
182619308 


791936752 
139271825 


683175398 
596483712 



Ans. 18126 
80382 
18156 
5903 
9221 
2392 
1659 
60473 



- ^3. I'rom 50602 take 32476, 

. *24. From 173056 take 92674, .... 

'■ /25. Subtract 14320 from 32476, .... 

.: ?6. Subtract 7560 from 13463, 

:,r 27- What is the difference between 37651 and 28430 ? 

28. What is the difference between 7326 and 9718 ? 
, 29. ^ow much is 3681 less than 5340 ? 

90. How much is 53160 more than 2687 ? 

31. A woman went to market with 346 eggs in her basket.; she 

sold 288. How many did she return with ? . . Ans. 58 

' 32. IB^om a piece of cloth consisting of 153 yards, a merchant 

9oId 27 yards to A, and 48 yards to B. How much of the piece 

Remained ? . . . Ans. 78 

' 38. Lucy went to make some purchases with 34 shillings in her 
purse. She bought a pound of tea for 4 shillings, 4 pounds of 
sugar for 2 shillings, 6 pounds of soap for 3 shillings, and 6 yards 
of linen for 14 shillings. How much should she have over ? 

Ans. lis. 

84. America was discovered in 1492. How long is it since ? 

Ans. (in 1854) 362 

35. What age now is a person who was born in 1803 ? 

Ans. (in 1854) 51 



6. 18083 
G. 20329 

7. 488164 

8. 694048 



9. 246022 

10. 513261 

11. 471312 

12. 814415 
21. 652664927 



Answers. 

13. 212134 

14. 634333 

15. 268729471 

16. 648057458 



17. 166526334 

18. 306764447 

19. 45115626 

20. 133093629 



22. 86691686 



SIMPLE MULTIPLICATION. 

Multiplication is the method of ascertaining what a given 
number will amount to, when repeated a certain number of times ; 
as, for example, what 6 repeated 4 times will amount to ; or, in 
other words, how many are 4 times 6 ? 

We know how this is to be done by Addition : the figures are 
placed under each other, and we say, 6 and 6 are 12, and 6 are 1 8, 
and 6 are 24. In Multiplication, however, a dif^rent plan is 
adopted : the 6 and 4 are said to be multiplied together — ^that is, 
we multiply 6 by 4, and say at once, 4 limes 6 are 24. It is usually 
most convenient in multiplying two numbers together, to multiply 
the larger number by the smaller. 

The number to be multiplied is caUed the multipUcand; the 
number that multiplies it, the muUiplier; and the result of multi- 
plying the two numbers together, the product, 

A number that is produced by the multiplication of two other 
numbers, is called a composite number — as, for instance, 30, which 
is the product of 5 and 6. The 5 and 6, are called the factors of 
30, and 80 is also said to be a multiple of either of these numbers. 

A number which cannot be produced by the multiplicaticm of 
two other nimibers, is called k prime number. 

Multiplication is denoted by a cross of this shape X ; thus, 
3 X 8 = 24, signifies, that by multiplying 8 by 3, the product 
is 24. 

The process of multiplication is carried on by means of the 
following Multiplication Table, which shews how much certain 
numbers amount to, when multiplied together. 

The table should be carefully committed to memory, as a know- 
ledge of it is of great value in arithmetic, and saves much trouble 
in after-life. 









MULTIPLICATION TABLE. 










2 


3 


4 


5 


6 


7 


8 


9 10 


11 




13 




timet 


timet 


tiXDCI 


timet 


timet 


tim<?i 


timet timet 

1 


timet 


timet 


lare2 


I are 3 


lare4 


lare5 


lare6 


laro7 


lare8 


laro9 larelO 


larell 


larelS 


S « 4 


2/^6 


2 /r 8 


2 <r 10 


2 » 12 


2 f 14 


2 «r 16 


2 » 18' 2 <r 20 


2 I 


f 22 


S * 24 


3 » 6 


3 '/ 9 


3 <r 12 


3 » 15 


3 V 18 


3 « 21 


3 V 24 


3 » 27 


3 ' 30 


3 < 


f 33 


3 » 36 


4 » 8 


4 # 12 


4 <r 16 


4 V 20 


4 » 24 


4 ff 28 


4 If 32 


4 * 36 


4 <r 40 


4 I 


r 44 


4 ir 48 


5 <^ 10 


5 » 15 


5 If 20 


5 n 25 


5 -r 30 


5 n 35 


5 » 40 


5 /r 45 


5 If 50 


5 < 


r 55 


5 « 60 


6 if 12 


6 >f 18 


6 f 24 


6 " 30 


6 36 


6 f 42 


6 » 48 


6 » 54 


6 " GO 


6 < 


f 66 


6 « 72 


7 * 14 


7 ^21 


7 » 28 


7 » 36 


7 » 42 


7 " 49 


7 " 56 


7 * 63 7 ' 70 


7' 


, 77 


7 ' 84 


8 <r 16 


8 if 24 


8 » 32 


8 » 40 


8 ' 48 


8 » 56 


8 64 


8 » 72 


8 " 80 


8 < 


f 88 


8 ir 96 


9 ' 18 


9 V 27 9 <r 36 


9 " 45 


9 ' 54 


9 ' 63 


9 » 72 


9 v 81 


9 » 90 


9 « 


' 99 


9 V 108 


10 <f SO 


10 » 30!lO if 40 


10 « SO 


10 if 60 


10 * 70 


10 ' 80 


10 » 90 10 * 100 


10 « 


' 110 


10 * 120 


11 « 22 


11 r 3311 44 


11 » 55 


11 * 66 


11 "77 


11 f 88 


11 If 99 11 If 110 


11 t 


r 121 


11 If 132 


12 » 24 


12 r 3612 48 


12 60 


12 » 72 


12 r 84 


12* 96 


12 >108|12 > 120 


12 1 


r 132 


12 » 144 



E mji/nptiCATion. 



^ 


4 


J, 

i 


-jj 


"BTi 


? 


B 




.« 


11 






14 1« 




1 


IS 


19 


. 




lU 

1 


i 






« 


E8 all 




3S 




"If 


WW 


w 






a 








" 


^ 


u 






-^ 


m 








-j. 


i^ 




ai 






711,7; 


B.1H 












711|TI 














1 






t» 






J- 




71 




W|H. 












IftI 


m 




















1 


£ 


M 


^ 


^■1! 


;.-' ■ ■'■"■'■"■ ■"■■'■''■' '■: 




Ti 


"2FJ 


i 


■!" 


f" i:\ !" , 








mm 


W 


^^^i^p^iTL 








Ji 


¥ 


«'!'"' 1™ '44'"',"' 














1 


^ 



When any nnmbm in the top row of the tablo is multiplied by any 
mimber in the left-hand *idt rov, the product is found in tlte 00m- 
partment or aquars betifnli the Guibft, and oaiosita the latter. Tbn* 
—2 times 2 are 4 ; 5 times G an 30 ; 20 times 20 dre 400. 



J. Whbh jsb Multifues doe« sot exceed 12. 

llDLE.-'Wrile down the nomber to be multiplied; place Uia 
malti[^er below it, nt the right-hand side, and. draw Rluieaiidef 
tliem ; then begin at tho right hand, and multiplj each succesBiTe 
figure in tho multiplicajid, by the multiplier ;■ marie down the 
onits of each product below the fignre multiplied, and carry the 
too, as in Addition, to the next figure, when it is moltiplied in 
itA turn. When all the ^nres ha>c been mnltdplied, the result ia 
the antwer rec[uired. 

jBiaiBp&.-^Mnltip1y 27 by 9. 

Here, bcpnning witli the rizht-hand figure, 

we say 9 times 7 are 63; pnttmg down 3, m 

carry 6 to the next Ggore, and aiiy, £■ timea it 

, 2t3 ivofluirr. are IB, and 6 vlach was carried, malte 24 ; nod 

writing down both et these figures, as there are 

BO more to multiply, the produi^t ia Itnind to be 243, 

In Maltiplieation, tbe feiu are carried, and the remwnden milked 
down at eacii stage of the process, for the «am« reasons as aid 
explained in Simple AdiUtlon, page 7> 



7 Mulliplicaiul. 
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Exerciaoa. 

1. Multiply 75683 by 2, 3, 4, 5. 

2. // 986054 f 6, 7, 8, 9. 

3. // 6810796 f 5, 7, 8, 9. 

4. H 1852963074 n 2, 3, 4, 6, 7, 8, 9, 12. 
6. n 6837014926 ^/ 2, 3, 4, 6, 7, 8, 9, 12. 



n. When the Multiplier exceeds 12. 

Rule. — ^Write the multiplier below the number to be multiplied, 
placing units under units, tens under tens, and so on. Then, 
beginning at the right, multiply the number by each figure of 
the multiplier in succession, placing each new line of products 
below the previous one, but a place further to the left ; so that 
each line may commence exactly below the figure in the multiplier 
producing it : when a nothing occurs in the multiplier, pass on 
to the next figure. Then add up all the lines of products, and 
their sum is the product required. 

JErawpZ^.— Multiply 5463 by 34 ; and 76843 by 4563. 
1. 2. 



21852 
16389 

185742 Am, 



76843 
456 3 

230529 
461058 
384215 
307372 

350634609 Am, 



5463 In example 1, the num- 

34 ber is multiplied first by 

the 4, the product of which 
being written down, we pro- 
ceed to multiply by the 3, 
and place its product below 
the other, but one place 
farther to the left, the first 

teire being put immediately below the 3. A 

aw is then drawn under them, and they ore 

•dMl together. 

Tu BIA80N for writing eacli successive line of products, a place 
teJilwc to the left, as in the above examples of Multiplication, is, that 
e«eh tone of the multiplier, counting from Hght to left, is a place 
blc^iec m eider than the one next to it, and, therefore, in multiplying, 
eeeii vew pcoduot will be of a higher order than the one preceding 
lift tad mmii accordingly be written one place further to the left. 



Answers. 



1. 161366 

2. 5916324 
a. 34053980 

( 3705926148 
tl2970741518 
f, (13674029850 
***t*7859104475 



4. 



227049 

6902378 

47675572 

5558889222 

14823704592 

20511044775 

54696119400 



302732 

7888432 

54486368 

7411852296 

16676667666 

27348059700 

61533134325 



378416 
88744^6 
61297164 
11117778444 
22235556888 
34185074625 
82044179100 
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Thus, to mnltiply 436 by 324 according to the rule, is the same as 
to multiply separately by 4 units, 2 tens, and 3 hundreds — 



1. 

436 
324 

1744 
872 
1308 

141264 





2. 






X 


4 


' ' 


1744 


X 


20 


— 


8720 


X 


300 


— 


130800 



141264 



Here it will be seen that 436 
the result of multiplying 
is the same in both cases. 
In No. 2, the figures have 
their proper position given 
to them, according to the 
rank of the multiplier, by 
means of nothings annexed, 
and in No. I by putting each line of figures a place 
further to the left, which serves the same purpose as the nothings. 

• . Pboof. — ^To prove that any question in multiplication is cor- 
rectly performed, we may reverse the operation, by making the 
multiplicand the multiplier ; and if the product is the same, the 
Account is correct. 



36 
27 

252 

72 

972 



For example, if we multiply 36 by 27> the 
product is 972 ; and if we multiply 27 by 36, 
the product will also be 972. 



27 
36 

162 
81 

972 



Exercises. 



Multiply the following numbers : — 



Answers. 



1. 


18630729 


by 


21 


42 


2. 


43916806 


// 


37 


26 


3. 


70268316 


n 


61 


84 


4. 


92673684 


n 


78 


89 


5. 


39763984 


n 


47 


96 


6. 


48637261 


n 


73 


67 


7: 


83974696 


n 


89 


23 


8. 


18370298 


tt 


67 


98 


9. 


96721386 


n 


79 


89 


10. 


84397867 


u 


75 


605 


11. 


39260489 


If 


38 


406 


12. 


17936982 


n 


207 


98 


13. 


31694708 


n 


78 


69 


14. 


89367064 


It 


66 


91 


16. 


39712684 


n 


466 


789 


16. 


80379218 


n 


372 


968 


17. 


92873905 


If 


837 


326 


18. 


61938796 


If 


504 


982 


19. 


64917283 


If 


271 


669 


20. 


93660389 


If 


948 


326 



389146309 

1624884822 

3683684065 

7220747352 

1868437248 

3660519323 

7473747855 

1047106986 

7561989494 

6329839276 

1491898682 

3712748274 

2472187224 

5808209160 

18108938304 

29901069096 

77735458485 

31217153184 

14882583693 

88780568772 



778290618 

1141810956 

5902538460 

8239057876 

3816382464 

3258695817 

1931417986 

1800289204 

8519203364 

51060703485 

16939758534 

1757726236 

1869987772 

8131492824 

31333228776 

77003290844 

30184019125 

60823897672 

36190489497 

30530Q^^^V«t 
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Multiply — 


516 


486 


AzLswiers. 


21. 41705826 by 


21520206216 


20269031436 


22. 18472593 t, 


785 


827 


14500985505 


15276834411 


23. 85149260 // 


6521 


61694 


555268324460 


5244683520440 


24. 62816937 n 


3298 


73261 


174190258226 


3869421621557 


25. 29583604 n 


19695 


4938 


582649080780 


146083836552 


26. 96250371 // 


86372 


8476 


8313337044012 


81581814459G 


27. 63927048 »/ 


9328 


60745 


596311503744 


3883248530760 


28. 30694715 " 


8976 


32164 


275485067125 


9872648132G0 



29. Two factors are 30957 and 839 ; what is their product ? 

Ans. 26972923 

30. How many oranges are there in 47 boxes, when each box 
contains 279? Ans. 13113 

31. In a desk there were 6 drawers, each drawer was divided 
into 8 compartments, and in each compartment were 87 pounds ; 
how many poimds did the desk contain ? . . . Ans. 4176 

nL When the Multiplier is a numbek having nothings 

ANNEXED TO IT. 

Rule. — Extend the nothings beyond the multiplicand, then 
write them down as part of the answer, and multiply by the other 
figure or figures of the multiplier, as in Bules I. and IT. 

jE:aramp/e5.--Multiply 7348 by 70 ; 47683 by 70800 ; and 87300 
by 760. 

1. 2. 3. 

7348 47683 87300 

70 70600 760 



514360 Answer. 



28609800 
333781 

3366419800 Anncer, 



5238000 
611100 

66348000 Ansteer. 



Exercises. 

1. Multiply 3179408 by 20 

2. » 87039 // 6090 

3. » 930675 ^/ 8700 

4. I. 7866973 >» 690600 
6. ff 19076573 '/ 80090 



Absw^ts. 

63588160 

630067510 

8096872600 

4640328253800 

1627842731670 



Note. — When the multipliek is 10, 100, 1000, or 1 with any 
other number of nothings annexed, the multiplication is accom- 
plished merely by annexing as many nothings to the multiplicand 
as are contained in the- multiplier ; thus — 

386 is multiplied by 10, by annexing 1 nothing = 3860 
736 If n 1000, f " 3 nothings = 736000 
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rv. "When thb Multiplier is a Fbaction — as ^, on |.* 

HuLE. — Multiply the given number by the upper figure of th^ 
fraction, and divide f the product by the under figure. 

To multiply a number by a fraction, such as ^, ^ &c., is to find what 
is the }ialf or {hree-fourihs of the number: thus — ^to multiply 16 by |, 
is the same thing as to find how much is f of 16. 

t For the process of diviHon, see page SO. 

Example, — ^Multiply 16 by f . 
16 

4)48 

12 Armeer, 



Here 16 is multiplied by 3 and then 
divided by 4. 



When the upper figure of a firaction is 1, such as |, it is unnecessary 
to multiply by the 1, as it will obviously make no difference on the 
number ; all that is required is to divide the given number by the 
under figure ; thus — ^to multiply 24 by ^, we divide 24 by 3, and the 
answer is 8 — that is, 8 is one-tlurd of 24. 



V. When the Multiplied is an integer or whole number, 

WITH A FrACTHW annexed^ — AS 8f . 

BuLE. — ^Multiply first by the integer, then by the fraction as 
in Rule IV., and add both the products for th^ answer. 



JEaw»5Dfe.— -Multiply 4387 by 7^. 



4387 X 7 

7 



30709 
d655f 



34364^ Jnawer. 



Here 3655f , the product 
of multiplying by ^, is 
added to the product of 
multiplying by 7. 



4387 X f 
5 



6) 21935 
3655f 



4. 



17664 



Exercises. 



1. Multiply 6376 by 5^ 

2. // 7493 f' 6| 

3. n 8375 » 7f 



" Si 



5. Multiply 89705 by 9| 

6. /' 73476 // 15^ 

7. '^ 89596 " 85-^T 

8. z' 73685 f 376 ft 



1. 29568 

2. 4683H 

3. 64208^ 



Answers. 

4. 155356^ 
6. 8858361 
6. 1133629h^ 



7. 7667924t^ 

8. 27771057^ 



* See explanation of Fractions, under that head, p. 67. 



SIMPLE DIVISION. 

Division is that process by which we discover how often one 
number is contained in another, or by which we divide a given 
number into any proposed number of equal parts. We can 
ascertain, by aid of the Multiplication Table, how many times 
any number is contained in another, as far as 144, or 12 times 12, 
without writing figures; but the calculations beyond this point 
are usually written down. 

The number to be divided, is called the dividend; the number 
by which it is divided, is the divisor ; and the result is termed the 
quotient, from a Latin word, wliich means, literally, How many 
times ? 

Division is denoted by the following character -r- ; thus — 
75 -r 25, signifies that 75 is to be divided by 25. 

RULES FOK DIVISION. 

I. When the Divisor does not exceed 12. 

KuLE. — 1. Write down the dividend; draw a curved line on 
the left side of it, and a straight line below it : then write the 
divisor on the left of the curved line. 

2. Find how often the divisor is contained in the first figure, 
or (if the divisor is larger than it) in tlie two first figures of the 
dividend, and write the quotient below. 

3. Multiply the divisor by the quotient, and deduct the product 
from the figure or figures just divided ; then annex to the 
remainder, if any, the next figure of the dividend, find how often 
the divisor is contained in this new sum,* and write down the 
quotient ; and so on as before, till all the figures of the dividend 
have been divided, when the division is completed. 

If there is a remainder after the division is finished, it is marked 
down as part of the answer, with the divisor written below it, 
forming a fraction. 

* NoTB.— If, after annexing a figure to the remainder, the number be less 
than the divisor, place a iiothing in the quotient to express this, then annex 
anotlier figure to the remainder, and proceed with the division. 

Tlie process of division here described, is termed SJtort Division when 
part of the process is carried on in the mind, and the results only 
written down : short division is employed when the divisor does not 
exceed 12. In numbers above 12, it is necessary, for convenience, to 
write down at length the various steps of the process ; and when tMa 
is done, it is termed Long Division. The principle is the same in both 
cases, the sole difierence being, that in the one, the operation is 'oiUy 
partly written down, whilst in the other, all the figures of the process 
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are written ; as will be seen in the following example, in which both 
methods are given : — 

Example. — Divide 7958 by 6. 
Short Division. Long Division. 

6 )7958 Here we find that tliere 6)7968(1326f Quot 

13264 Quot ^® ^^^ ^ ^^ 7, the first 6 

i»^t>t vuoi. ^^^ ^^^^^ dividend, and r^ 

1 over ; we therefore write J^ 

1 in the quotient, and ^Q 

mulUplying the divisor, 6, by 1, the quotient, 15 

subtract the product, 6, from 7 of the dividend. 22 

To the remainder, 1, we brin^ down»9, the next —^ 

figure of the dividend, makmg 19. As there ^" 

are 3 times 6 in 19, we place 3 in the quotient, 36 

and multiplying the divisor, 6, by 3, subtract 2 = % 

18 from 19, which leaves 1. To this 1 we bring 
down 5, making 15 ; and as there are 2 times 6 

in 15, we place 2 in the quotient, and multiplying 6 by 2, subtract 12 
from 15, leaving 3. To this 3 we bring down 8, making 38, in which 
there are 6 sixes ; therefore, placing 6 in the quotient, we multiply 6 
by 6, and subtract 36 from 38, leaving 2 over. Here the account 
terminates, it being found that there are 1326 sixes in 7958, with a 
remainder of 2, below which the divisor is written, thus — ^, and the 
fraction is annexed to the quotient as part of the answer. 



Exercises. 
Divide the following numbers : — 



Answers. 



1. 898664 by 2 3 4 

2. 87664329 /^ 5 6 7 

3. 676437639 // 2 4 8 

4. » // 9 11 12 



199327 132884^ 99663f 

17512865f 14594064^ 12509189f 
438218819| 219109409| 109554704^ 
97381959f 79676149 73086469|i 



II. .When the Divisor exceeds 12. 

BuLE. — l.Draw a curved line on each side of the dividend, and 
placo the divisor on the left of it. 

2. Point off as many figures from the left of the dividend as make 
a number greater than the divisor : find how often the divisor is 
contained in this number, and place the result at the right side of 
the dividend, as the first figure of the quotient. It is to be 
observed, that 9 is the highest number to be placed in the 
quotient at any one time. 

3. Multiply the divisor by the quotient, and subtract the pro- 
duct from the number pointed off; then bring down and annex to 
the remainder, if any, the next figure of the dividend.* Proceed 

* Note.— If, after bringing down a iBgure to any of the remainders, during 
the process, the number be less than the divisor, place a nothing in tho 
quotient to express this, then bring doAvn another figure to the remainder, and 
proceed with the division. 
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with this new sum as before, placing the quotient as the next 
figure of the answer ; and so on till all the figures of the dividend 
have been brought down and divided, when the operation is com- 
pleted. If there is a remainder after the division is finished, it is 
marked down as part of the answer, with the divisor written 
below it, forming a fraction. 

It will be found usefiil, on bringixig down in succession the figures 
to the remainders, to place dots below them in the dividend, to pre- 
vent any mistakes as to what have been brought down. 

When the divisor is large, and it cannot be seen at a glance what 
the quotient figure in any case should be, it will usually be a guide to 
the required figure (except when it is 1) to take as Atrial figure the 
number of times that the first figure of the divisor is contained in 
the^r*^ figure, or first two figures of the dividend. This will give an 
approximation, and will help to shew what the true figure should be. 

£xanyale.— Divide 494033 by 239. 

239)494038(2067^ In this example, finding that there are 

478 two times 239 in 494, we place 2 in the 

•i/j^o quotient ; then multiply 239 by 2, making 

frrf 478, which we subtract from 494. To the 

•"•zz—. remainder, 16, we bring down 0, the next 

1698 figure in the dividend, making 160; and, 

1678 finding that 239 is not contained in 160, 

— Kn _ go we place a in the quotient, and bring 

^^ — Tirs down 3, the next figure in the dividend, 

making 1603. In this sum, 239 being 

contained 6 times, we place 6 in the quotient, and multiplv 239 by 6, 

making 1434, which we subtract fix>m 1603. To the remainder, 169, 

we bring down 3, the last figure in the dividend, making 1^3^ in which 

239 is contained 7 times ; we place 7 in the quotient, and mul^ly 

239 by 7, making 1673, which, being^ deducted firom 1693, leaves a 

remainder of 20, written, with the divisor below it, as ^^. 

The reason for the rule of Division will a^^ar from the following 
example : — 

Divide 94608 by 78. t 

1. 2. 

73)94608( 1000 Here it will be seen, 73 )94608 (1296 

73000 on comparing No. 1 73... 

21^(200 r;Sc^i?;^S^*yt^| 216- 

IIdU O same as if we were ^^^ 

7008 ( 90 first to ascertain how 700 

6570 many thousand times 557 

~7KE/' if 73 is contained in the "Tttet 

*^°C h dividend; how many *^^ 

^38 hundred of times in ^"O 

Total, 1296 times, the remainder ; how 

many times ten in the 
next remainder; and 
how many times one in the last remainder; and adding all these^ w« 
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hare the total number of times. In this example, we hare 73 con- 
tained in the diyidend fuid the successive remainders, 1000, 200, 90, 
and 6 times — ^in all, 1296 times. It will be seen, that the nothings 
annexed to the quotients, &c., in No. 1, may, in practice, be left oat, 
as the other figures have the same value without them, by being 
placed as in No. 2, acc(Mxling to their rank. 

Proof. — ^To prove that any question in division is correctly 
performed, midtiply the quotient by the divisor, and add to the 
product any remainder. The answer will be the same as the 
dividend, if the working has been correct. 



jErfiwnpfe.— Divide 4966 by 37. 






37)4966(134 






Proof. 


37 


Here, on dividing 4966 by 37, 


1344 


126 


the answer is 


134, and a re- 


37 


mainder of 8 ; « 


md on multiply- 


O i 

J-W ^^ y-fc 


111 


ing the quotient by the divisor, 


938 


156 


and adding the remainder, the 


402 


148 


product is the 


same as the di- 


8 Remaii^r. 


8 


vidend. 




4966 




Exercises. 




Divide the following nnmbers 


■ 
• 




1. 79512587 by 


13 23 31 


9. 12345678 by 68 79 


2. 89659053 » 


34 41 73 


10. 90273189 


97 432 


3. 19271873 // 


51 43 83 


11. 87625482 


n 199 843 


4, 8^96307 >f 


61 71 85 


12. 17927618 


n 926 379 


5. 41824680 >* 


62 62 74 


13. 419352716 


>r 123 456 


& 36925814 n 


82 53 66 


14. 900416824 


// 54321 98765 


7. 70869257 '^ 


91 17 19 


15. 519387549 


>r 17297 2731 


S. 84169273 r^ 


29 87 38 


16. 183926157 


ff 37246 8799 




Ans' 


wrers. 




1. 


6. 


9. 


13. 


611635214 


674591ff 


181554^^ 


3409371,^ 


8457069 


804320|§ 


156274^^ 


919633^ 


2564922^ 


665198H 






2. 


6. 


10. 


14. 


2637030|f 


460314|f 


930651^ 


16575*ff« 


2186806^ 


6967131^ 


208965|^ 


9116^mt 


1228206ff 


5680891^ 






3. 


7. 


11. 


15. 


877879|f 


773288|f 


440328if^ 


S0027m¥i- 


448183^ 


4139368^ 


10394411^ 


190182^^ 


232191fi^ 


3703645^ 






4. 


8. 


12. 


16. 


1398300^ 


2902388^ 


19381Mf 


4»38^W^^"^ 


1201356H 


2274845^ 


47302^^ 


20903^^ 


100348&|f 


221498011- 
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NoTB. — ^When the DIVI80B is the product of two numbers, 
neither of which exceeds 12, short division may be employed, by 
dividing the dividend by one of the numbers, and the qubtient of 
this by the other. 

If there be any remainders, multiply the last remainder by the firs^, 
divisor, and add the first remainder to the product ; then write the 
whole original divisor below this, and the fraction thus formed is 
annexed to the quotient. 

j&xampfe.— Divide 37255 by 63. 

QYQ79Kf; Here- the divisor^ 63, may be resolved into the 

\i) iH zo o_ ^^^ factors, 9 and 7 ; therefore divide first by 

7)4139|_ 9, and then the quotient, 4139, by 7 : the quo- 

59114 QuoU tient, 591, is the answer required. Again, since 

' the second remainder is 2, multiply it by 9, the 

first divisor, and to the product, 18, add 4, the; 

first remainder ; and the sum, 22, is the true remainder. 

Exercises. 
Divide the following numbers : — 



1. 38297546 by 14 16 16 

2. 12345678 // 18 20 21 



3. 90127539 by 22 24 25 

4. 16254973 n 32 ^^ 42 



III. When the Divisor is a number ha^tng nothings ANKEXs^p: 

TO IT. 

Hule. — ^Foint off the nothings from the divisor, and also point 
off an equal number of figures from the right of the dividend.; 
then divide by the remaining figures of the divisor. If these do 
not exceed 12, the question is wrought by short division. If above 
12, long division is employed. To any remainders after the divi-. 
sion is completed, annex the figures pointed off from the dividend, 
and mark the whole in the quotient, with the divisor written 
below it, to form a fraction. 

Example,— Divide 73450 by 700. 

7 00^)734 50 Here the account being stated for short divi- 

* TTjT^ — J sion, we point off the two nothings from the 

104f^ Ans. divisor, and 2 figures fix)m the dividend. We 

then divide by 7 ; the answer is 104, and 6 

over. Annex to this remainder the two 

figures which were pointed off from the dividend, 50, and the whole 

remainder is 650, below which the divisor is written, forming the 

firaction .j^. 

Answers. 

1. 2735539 2553169^ 2393596^^ 

2. 685871 617283^ 587889^ 

3. 4096706^V 3755314^\ 300510l|^ 

4. 507967H 451527^^ 387023;^ 
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Exercises. 

1. Divide 83473 by 900, . . . Answer 92|^ 

^. » » » 260, ... >f 821^ 

S. » 8506126 // 7400, . . . // 1149 |f^ 

4. n 9018735 ft 8000, ... » 1126|^ 

5. » 1273068 '/ 9600, . . . <^ 132f|J4 

6. /» 8568405 » 8100, ... // 440 f|J^ 

NoTB. — ^When the divisob is 10, 100, 1000, or 1 with any other 
number of nothings annexed, the division is accomplished merely 
by pointing off as many figures from the right of the dividend as 
there are nothings in the divisor : the remaining figures are the 
quotient, and the figures pointed off, with the divisor written 
below them, form a fraction to be annexed to the quotient ; for 
example — 

To divide 1748 by 10, point off 1 figure, and the quotient is 174 -j^ 
If 2376 // 100, tf 2 figures, " » 23-^ 



lY. When the Divisor contains a Fraction — as 7f . 

A number with a firaction annexed, sucli as 7^« is called a mixed 
number. Before we can divide by sucli a number, it must be converted 
intd a simple one ; that is, into a number having odo denomination. 

Rule. — Multiply the whole number, or integer of the divisor, by 
tlie lower figure of the fraction, and annex the upper figure to the 
product : multiply also the dividend by the lower figure of the 
miction ; then divide the one sum by the other. 

jEra»i/)fe.--Divide 5736 by ^, 

6f ) 5736 Here the divisor, 6, is multiplied by 7, the 

7 7 lower figure of the fraction, and 3, the upper 

7e viTyTKo /'Qfto figure, is added to the product, making 45 ; that 

^^Q In order, however, to preserve the proportion 

415 between the numbers, the sum to be divided 

405 must also be multiplied by 7, reducing it in like 

... manner to sevenths. The two numbers being 

^"^ now both reduced to sevenths, the division takes 

90 place : the answer is 892, and the remainder is 

12 = ^ 12, which is expressed as J^. 



Exercises. 




1. Divide 417638 by 4f, . 

2. i» 386543 "81,. 
8. >» 7695478 /r 12f, . 

4. f 673685 n 14f, . 

5. " 7103647 '^ 9|, . 

6. If 8301765 // 57|, 


. Answer 89493 if 

. n 43925 H 
,f 612914^ 

. // 45673^ 
n 738041 If 

. n 144658^ 



COMPOUND NUMBERS. 

CoMFOTJND Numbers are those which consist of two or mope 
kinds : when we speak of a pounds a simple number is expressed, 
it is one kind of thing ; but when we speak of a sum consistixi^ 
of pounds, shillings and pencBy then we rdfer to various denomin^ 
tions or kinds ; in other words, a sum compounded, of yarious kinds 
of money, and hence termed a compound number. 

All questions which refer to sums of money, and to calculations 
of weights, measures, &c., which consist of various kinds or deno^ 
minations, are placed nnd^ the head of Compound Numbers. 

Calculations in simple numbers are the same in every country, and 
must continue without change throughout all time ; for example, that 
2 and 2 are equal to 4, is a universal truth, which all mankind cannot 
alter. The rules of Simple Addition, Subtraction, Multiplication, and 
Division, are therefore in use in every country in the world. With 
calculations in compound numbers, the case is entirely different, as 
almost every oountry has its own standards of money, weights, and 
measures, and the arithmetical rules for working differ accordingly. 
These calculations, however, could be rendered as easy as those in 
simple numbers, if the standards of money, weights, and measures, 
were constructed on the same decimal principle of advancing by tens. 

In Great Britain and Ireland, the standards of money, weights, 
and measures are mixed and various, as may be learned from the 
following tables. 

It is necessary that the pupil commit these tables to memory, before 
proceeding with the calculations in compound numbers. 



ARITHMETICAL TABLES. 

STEELING MONEY. M*u*» 

1 fartliing. \ 

2 Farthings = 1 half-penny. ^ 

4 Farthing =1 penny. d, 

12 Pence = 1 shilling. s. 

20 ShilUngs, or 240 pence, or 960 fiuthings = 1 pound. £ 

A p;roat is 4 pence : a half-crown, 2 shillings and sixpence : a crown, 
5 shillings,: a half-sovereign, 10 shillings: a sovereign or pound, 
20 shillings. The ffuinea, a coin now disused, but still often spoken o^ 
consisted of 21 shillings. 

All accounts are kept and reckoned by pounds, shillings t pence, a.nd farthings. 
L. or £ is the initial letter of the Latin word libra, a pound, and is used to 
denote pounds; s., fromtho Latin word solidus, stands far shiliings; and d., 
from denariuSy for i)ence : £s.d. are therefore respectively placed over colunms 
of pounds, shillings, and pence. The mark for a half-penny is j; ror a 
fieurthing, | ; and for three farthings, f. 

The old Scottish pound was equal to Is. 8d. steriing : henoe £100 Soots was 
= £8, 6f. 8d. of our present money. 

NoTs.— For an account of a new system of reckoning money decimally, pro> 
posed to he substituted for the present mode of reckoning; see Appendix. 
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AVOTRDUPOIS WEIGHT. 

Mark*. 

1 dram. dr. 

J6 Drams . . . . = 1 ounce. oz. = 437i grs. troy, 

16 Ounces ... =1 pound. lb, = 7000 n i 

28 Pounds . . . =1 quarter. qr. 

4 Quarters, or 112 lbs. = 1 hundredweight, ecr^ 
20 Hundredwts., or 2240 lbs. = 1 ton. T. 

A stone is 14 pounds : 8 stones, a hundredweight. 

All ordinary articles are weighed by this weight, which is known as the 
impedal standard, and is in nnircrsal use in this country. 



TEOY WEIGHT. 

3IaricK 

1 grain. ffr, 

24 Grains . . . . . = 1 pennyweight. did, 

20 Dwts., or 480 grains . = 1 ounce. oz, 

12Oaiiee0, or 5760 ,> . — 1 pound. Hu 

.. QcU^ BilYer, and inrecioos stones, are weighed by troy wefgbt. In detennin- 
ing the pivity of gold, the gold is supposed to be divided into 9i carats, and if 
pure, is said to be 24 carats fine ; if there be 23 carats of. pure, gold, and 1 of 
aUoy, it is Baid to be 23 carats fine ; and so on. 



APOTHECARIES' WEIGHT. 

Msifct. 

. . 1 grain. Sf"' ,^ 

20 Gx^ns = 1 scmi^. sc, or B 

3 Scruples . . . . = 1 dram. dr, n "^ 

8 ]>ains = 1 ounce. oz, n ^ 

12 Oimces . . . . = 1 pound. lb. 

The ounce and poond are the same as in the troy weight. This w^ght Is 
01^ in preparing medicines. 



LINEAL MEA8UKE, OB MEASURE OF LENGTH. 

1 inch. in. 

12 Inches = 1 foot. ft, 

3 Feet, or 36 inches . . . = 1 yard. yd, 

5J Yards = 1 perch or pole. per, 

40 Poles, or 220 yards . . =1 furlong. fur, 

8 Furlongs, or 1760 yards, or 6280 feet = Iniile. 

3 IGles = 1 league. 

A Mhom is 6 feet : a hand, 4 inphes. 

For smaller lengths than an inch, eighths and sixteenths of an indi, also 
tenths, are used. 

This is the ordinary measure for dimensions of all kinds. Distances are 
measured by miles : depth by fothoms : the height of horses by hands. The 
(^ain used Jcur measuring land r= 66 foet, and consists of 100 links, each of 
them 7*93 inches. 
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CLOTH MEASURE. 



2^ Inches = 

4 Nails, or 9 inches . = 

4 Quarters, or 36 n . . = 

5 Quarters, or 45 n . = 

The yard in this measure is of the same length as that in Lineal Moasune. 





UukM. 


1 nail. 


ttl. 


1 quarter. 


^« 


1 yard. 

1 EngUsh eU. 


. ^ 





54 Inches 
80 Threads 
7 Skeins 
18 Hanks 



COTTOK. 



.YARN MEASURE. 



1 thread. 
1 skein. 
1 hank. 
1 spindle. 



90 Inches 

120 Threads 

2 Cuts . 

6 Hears 

4 hasps . 



LIXSX. 



1 thread. 
1 cut. 
1 hear. 
1 hasp. 
1 spindle. 



SQUARE OR SUPERFICIAL MEASURE. 

144 Square inches = 1 squaie foot. 

9 Square feet = 1 „ ya^ 

30| Square yards = 1 „ perch. 

40 Square perches =1 rood. 

4 Roods = 1 acre. 

640 Acres =1 square nUe^ 

36 square yards are 1 rood of building : 100 square feet, 1 sdunre 
of flooring : 272^ square feet, 1 rood of Bricklayer's work : IO,OOD 
square links, 1 square chain : 10 square chains, 1 acre. 

Superficial measure refers to breadth as well as length. For instani^) a 
mperfidal foot^ usually called a square foot, is either a square of a foot in 
lengUi and a foot ia breadth—in other words, a foot each way— or it is any 
dimension in which the length multiplied by the breadth will form a foot, or 
12 inches, each way : thus, 12 times 12 inches = 144 inches,, is a square. foot; 
or 6 times 24 inches = 144, is also a square foot. Sometimes the term square 
feet is confounded with that of f^t sqitare, which is quite a difiPerent thing. -A 
piece of cloth said to measure six square feet, consists of six squares of m 
foot each ; but a piece said to measure six feet square would be six foet along 
each side, and comprise thirty-six squares of a foot each. Inattention to these 
distinctions has often led to awkward errors and disputes. 

It will now be understood, that the square of any number is that number 
multiplied by itself ; thus— the square of 3 is 3 times 3, or nine ; the square' of 
4 is 16 ; and so on. On this principle is formed the table of square measure, fok* 
the measurement of breadth and length : it is commonly used for measuring 
land, walls, &c. 

CUBIC OR SOLID MEASURE. 

1728 Cubic inches = 1 cubic foot. 

27 f» feet, or 46,656 inches . . . = 1 „ yard. 

40 fr rr = 1 ton shipping. 

5 rr rr =1 barrel bulk. 

40 Cubic feet of rough timber, or 50 of hewn timber, is a load. - 

Solid measure is computed by multiplying the length by the breadth, and the 
product by the thickness. This measure is used in calculating the solid con- 
tents of masses of earth, &c. ; in measuring the holds of vessels, to ascertain 
the tonnage; and in all cases where length, breadth, and thickness are 
reckoned. 



COMPOUND NUMBERS. 29 

LIQUID MEASURE OF CAPACITY. 

VmAm, 

4 Gills = 1 pint. pt, 

12 Pints =1 quart. gt 

4 Quarts, or 8 pints, or 32 gills . = 1 gallon. gcJ, 

A hogshead (hhd.) contains 63 gallons. A pipe is 2 hogsheads, and 2 pipes 
fbrm a tun. But in trade these measurements are not rigidly adhered to, as 
casks differ in capacity. 1 gill = 5 oz. avoirdupois of water, or ahout 8| cubic 
inches. All liquids are measured by this table. 



GRAIN MEASURE, OR DRY MEASURE OF CAPACITY. 

Harks. 

2 Grallons . . . . . = 1 peck. pk, 

4 Peeks, or 8 gallons . . =1 bushel. bu, 

8 Bushels = 1 quarter. qr, 

5 bushels are a sack : 5 quarters, a load. 

The gallon is the same as in Liquid Measure. By this table, grain, seeds, 
flour, dec, are measured. 

TABLE OF TIME. 

60 Seconds = 1 minute. 

iSO.Minutes =1 hour. 

24 Hours . = 1 day. 

7 Days . . . . . . . = 1 week. 

52 Weeks 1 day, or 365 days • . . , = 1 ordinary year. 

365 Days, 5 hours, 48 minutes, 49 seconds . = 1 solar year. 

366 Days = 1 leap year. 

The year is also divided into 12 Calendar Months ; namely — 



January, 31 days. 


May, 


31 days. 


September, 


30 days. 


February, 28 n 


June, 


30 » 


October, 


31 » 


Maroh, 31 » 


July, 


31 » 


November, 


30 » 


Apfiil, 30 r. 


August, 


31 rr 


December, 


31 „ 



Hie number of days in each month may be easily remembered from 
the following well-known lines : — 

Thirty days have September, 

April, June, and November ; 

All the rest have thirty-one. 

Excepting February alone. 

Which hath but twenty-eight days clear. 

And twenty-nine in each leap-year. 

As the true solar year is nearly 6 hours more than 365 days, every fourth 
year, termed leap-year, is reckoned as consisting of 366 days, in order to make 
allowance for the excess ; the additional day being given to February. 

To ascertain if a given year is leap-year, divide it by 4, and if there is no 
remainder, it is leap-year ; if there be a remainder, the number over indicates 
how many years it is after leap-year. Thus, 1852 is leap-year, because divisible 
by 4- without a remainder ; and 1854 is two years after leap-year, because there 
is a remainder of 2, after dividing it. 

C 
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GEOGRAPHICAL OR NAUTICAL MEASURE. 



1 Geographical mile 
3 ri miles 

60 II miles 

560 If degrees, or) 

about 24,855 J imperial miles ) 



1^ imp. mile, or 6076 feet. 

] league. 

1 degree. marked deg, ot [<*} 

The circumfSerence of the earth. 



The degree is divided into 60 minutes (marked '), and the minute into 60 
seconds (marked "). This measure is used for geographical purposes, and in 
reckoning distances at sea. At the equator, a degree of hmgitude is 69| 
imperial miles. 

MISCELLANEOUS. 



Aum of hock wino . 


= 


30 gals. 


Hogshead of rum . 


= 45to50gal8. 


Bag of coffee 


^ 


li to li cwt. 


If sugar 


= 13 to 16 cwt. 


« hops 


r= 


about 2| H 


Keel of coal . 


= 21 tons. 


* rice (E. I.) 


ZI3 


about l| <r 


Load of bricks . 


— 500 bricks. 


Bale of coflfee (Mocha) = 


2to2i » 


It tiles . 


= 1000 tiles. 


» cotton . 


^ 


200 to 500 lbs. 


Loaf (quartern) . 


= 4 lbs. 


w flax (Russia) 


z= 


5 to 6 cwt. 


Mat of flax (Dutch) 


= 126 ' 


Barrel of heef 


r= 


200 lbs. 


Pipe of Fort wine . 


= 115 gals. 


» beer 


z=i 


36 gals. 


It Madeira . 


= 92 # 


» butter . 


r= 


224 lbs. 


Pocket of hops . . 


= li to 2 cwt. 


» flour 


— 


196 » 


Puncheon of brandy 


=100 to 110 gals. 


ft gunpowder 


rir 


100 * 


» rum . 


= 90 to 100 n 


tt herring . 


^ 


500 her. 


» whisky 


=aboutl20 V 


V soap (soft) 


z^ 


256 lbs. 


Qumtal of fish 


= 112 lbs. 


» tar . . 


r= 


26igals. 


Q,uire of {taper * 


= 24 sheets. 


Box of raisins 
a salmon . 


^ 


56 lbs. 
120 to 130 /' 


Ream of paper 


(20 quires, or 

\ 480 sheets. 


Butt of sherry 


;^ 


108 gals. 


Robin of coffeo . 


= 1 to Ij cwt. 


Case of mace . 


= 


about 1^ cwt. 


Roll of parchment 


= 60skina. 


Cask of clover 


ZI^ 


7 to 9 * 


Sack of clover 


= 2 to 3| cwt. 


V raisins 


^ 


lto2| 


a fiour 


= 280 lbs. 


a rice (Amer.) 


"^ 


6 « 


Score 


= 20 articles. 


Chaldron of coal 


=r 


S5i^ » 


Seron of almonds 


= li to 2 cwt. 


Chest of soap 


=r 


3i » 


Sheet of paper folded- 


— 


u tea, congou 


— 


about 84 lbs. 


into 2 leaves, 


'folio size. 


V ' hyson 


^ 


60to80 f 


« 4 


4to, or quarto. 


Dozen 


=: 


12 articles. 


V 8 V 


8vo, or octavo. 


Drum of figs 


^ 


24 lbs. 


" 12 » iatenned . 


12mo, or doodecimo. 


Firkin of beef . 


=r 


100 * 


ff 16 » 


16mo. 


* butter . 


= 


56 « 


» 18 It 


18mo. 


Fodder of lead . 


:= 


19icwt. 


r 24 V 


24mo. 


FraUoffigs . 


r= 


32 to 56 lbs. 


» A& » 


.48mo. 


Gross 


^s 


19 doz. 


Tierce (rfcofi^ 


= 5 to 7 cwt. 


Hogshead of beer . 


= 


54 gals. 


» sugar . 


= 7to9 It 


«r brandy 


s= 


60 » 


Tub of butter . 


= 84 lbs. 



* In Scotland, a quire eomiats of 24 sheeti of fblio paiper, bat of 48 ihceU ci qnarto and 
octavo lize. 



TERMS FOR LEASES, etc. 

VNOLAim AND ntSLAND. SCOTLAIO). 



Lady-day . 
Midsummer 
Michaelmas . 
Christmas 



March 25 
June 24 

September 29 
December 25 



Candlemas 
Whitsunday 
Lammas 
Martinmas 



February 2 
May 15 

August 1 
November 11 



When a Scottish Term £&ILi on Sunday, the Monday fbUowing is conridared 
Term-day. 



REDUCTION. 

Redugtion is the method of conyerting sums in Compound 
Numbers from a Mgher to a lower denomination, or from a lower 
to a higher ; as, for instance, from pence to pounds, or from pounds 
to pence. The calculations are made by means of the preceding 
Arithmetical Tables, wliich shew how many pence there are in a 
certain number of pounds, or pounds in a certain number of pence ; 
the number of feet in so many yards, or yards in so many feet ; 
and so on. 

I. To CONVERT NUMBERS FROM A HIGHER TO A LOWER DENO- 
MINATION. 

Rule. — 1. Multiply the highest denomination in the given sum, 
by the number of times that the next lower denomination is con- 
tained in one of the higher, adding to the product any of the lower 
denomination in the given sum : thus — to convert £3, 15s. 0<f. into 
shillings, multiply the 3 pounds by 20, the number of shillings 
in a pound, and add the 155. to the product, making in all 75^. 

2. If the reduction is to be carried further, convert this product 
into the next lower denomination, by multiplying, &c., in a similar 
way: thus — to convert 765. 3c?. into pence, multiply the 76s. by 
12, the number of pence in a shilling, adding the Sd, to the pro- 
duct, making 903 pence ; and so on with each denomination, till 
the wliole has been reduced to the lowest given term. 

Example 1. — Reduce j£4 to shillings. 

jPA Here there being 20 shillings in one pound, we 

o/> multiply by 20 ; the answer is 80 shilhngs, which 

Zz. is the number contained in £4. If it should be 

80 thiUiangt, required further to reduce the shillings to pence, 

12 we multiply 80 by 12, as there are 12 pence m one 

o«n ««.« shilUng ; the result is 960, which is the number of 

JOU pence. ^^^^^ ^^ g^ shillmgs, or £4. 

Example 2. — ^Reduce £Z, lis. 7\d, to farthings. 

£ 8. d. Here the pounds are brought first to shillings, 

3 14 71 ^^t'l^ the shillings to pence, and the pence to 

20 farthings ; and as, besides the £3, there are Us. 7|rf., 

=j these are to be added at the successive reductions : 

74 tMtttngs. 5^ multiplying the pounds by 20, we include the 



12 

895 pence. 



149., malung 74 shiUings ; multiplying these again 
by 12, we include the 7rf., making 895 pence, and 
^ these are reduced to farthings by multiplying by 4, 

and including the |, making 3581 farthmgs. 



3681 farthings. 

XoTR.— To convert guiaeas into pounds, multiply the mmiber of guineas by 
21, as tbere axe 21 shillings in a guinea, and divide the product by 20, the 
immber of shillings in a pound. 
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II. To CONVERT NUMBERS FROM A LOWER TO A HIGHER DENO- 
MINATION. 

Rule.-— 1. Divide the given denomination by the number of 
times that it is contained in one of the next higher denomination, 
the sum is thus converted to the denomination immediately above 
it: thus, to convert 345 fartliings into pence, divide by 4, tlie 
number of farthings in a penny, and the answer is 86 pence, and 
1 farthing over. 

2. If the conversion is to be carried further, divide the new 
denomination by the number of times that it is contained in one 
of the denomination above it: thus, to convert 86 pence into 
shillings, divide by 12, tlie number of pence in a shilling, and the 
answer is 7s. and 2 pence over ; and so on, dividing each denomi- 
nation in succession, till the sum has been converted to its highest 
required denomination. 

The remainders at each stage of the division are of the same 
denomination as the number from which they arise, and must be 
marked as such in the answer ; thus, in the above example, the 
answer is 7 shillings, 2 pence, 1 farthing, or, 7s. 2\J. 

Example 1. — In 3840 farthings, how many pounds ? 

4 ')3840 farthingt, "^^ farthings are first converted into pence, by 

^ * dividing the number by 4, because there are four 

12 )960 pence. forthings in one penny : to convert pence into 

20 )80 shillings. shillings, divide by 12, since twelve pence are one 

— 7 founds shilling : and to convert shillings into pounds, 

^ " * divide by 20, as twenty shillings are one pound. 

Example 2. — Beduce 5863 farthings to pounds. 

A \KQfiQ A.«#* •.,«. Tl*6 number of farthings, or pence, or shillings, 

4 )5863/a >^i>ig^. ^o be brought to a higher denomination, is not 

12)1465, f always an exact number of that denomination ; 

20)122~1 there may be a remainder after each division, 

* — —7 and here, in bringing the farthings to pence, 

Ao, 28. l^a. there is a remainder of 3 — ^that is, or 3 farthings ; 

again, in briuging the pence to shillings, 1 

remains — that is, I penny : and in bringing the shillings to pounds, 

there is a remainder of 2 shillings ; we find thus that 5863 farthings 

make£6,2s. l^rf. 

AU questions of reduction of money, weights, measures, &c., 
whether from a higher to a lower, or from a lower to a higher 
denomination, are wrought by these two rules of Heduction. 

Exorcises in Reduction of Mone^*. 

1. Reduce XIS to pence, . . . Ans. 3600 pence. 

2. » £73, 145. 8«/. to pence, . w 17696 pence. 

3. In £374, 15«., how many shillings? . « 7495 shillings. 

4. In £253, 9s. 6^., how many farthings ? // 243338 farthings. 

5. JBeduce £7, 19s. b\d. to halfpence, . t 3827 halfpence. 
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Exercises in Reduction of Money. 



6. Reduce £73, 12s. 6d. to sixpences, 

7. In 257 crowns, how many shillings ? 

8. In 324 guineas, how many pence ? 

• 9. In 836 pence, how many shillings ? 

10. In 9568 farthings, how many pounds ? 

11. Beduce 875 shillings to crowns, 

1 2. In 83765 farthings, how many guineas ? 

13. Reduce to farthings, £17, 13s. iy. 
14. 
15. 
16. 
17. 
18. 



If 



1/ 



If 



£63, 13s. llfrf. 

If £302, 5s. did, 

halfpence, £34, 14s. 7d. 

£207, 4s. 3^6/. 

£7624, 13s. 8^. 

19. Convert to pounds, 7314 farthings, 

20. ff // 59633 It 
2h f f 71058 // 
,22. If It 9468 gumeas, 



Ans. 
If 
If 

n 
It 
n 
If 
If 
If 
It 
If 
If 
If 
If 
If 
If 
n 



2945 sixpences. 
1285 shillings. 
81648 pence. 

69s. 8<f. 
'£9, 19s. 4rf. 
175 crownd. 
83 guineas, 2s. 1^ 
16962 farthings. 
61151 ft 
290197 ft 
16670 halfpence. 
99463 
3659849 

£7, 12s. 4^. 

£62, 2s. 4^ 

£74, Os. 4|^. 

£9941, 8s. 0<f. 



Avoirdupois Weight. 
Example 1. — Reduce 15 tons to ounces. 
15 tons. 



20 

300 cwU. 
4 



1200«r*. 
28 

9600 
2400 

33600 tb$. 
16 



201600 
33600 



This is reduction from a higher to a 
lower denomination, and is done by 
mtdtiplying. llie tons are first to be 
reduced to hundredweights, and are 
multiplied by 20, because there are 20 
cwts. in one ton ; the cwts. are then 
brought to quartern by multiplying by 4 ; 
the quarters to pounds by multiplying 
by 28 ; and, lastly, the pounds to ounces, 
by multiplying by 16. We find, there- 
fore, that in 15 tons there are 300 cwts., 
or 1200 qrs., or 33600 lbs., or 537600 
ounces. 



Ant, 537600 oz. 



Exanq)le 2. — Reduce 7 tons 8 cwt. 2 qrs. 16 lbs. to pounds. 

Tons. cwts. qrs. lbs. 

7 8 2 15 

20 In this example, in bringing the tons 

to cwts., the o cwts. in the sum are 
included, making 148 cwts. ; again, in 
reducing the cwts. to quarters, the 2 qrs. 
are included, which give 594 qrs. ; and, 
lastly, in bringing the quarters to pounds, 
the 15 lbs. are included, making hi all 
16647 pounds. 



148 acts. 
4 

594 qrs. 
28 



4767 
1188 



Ans. 16647 lU 



^4 INTR0DU(3TI0N TO ARITHMETIC. 

Example 3. — Convert 54659 lbs. to tons. 

lh$. 4 This is reduction from a lower to 

oQ\ KACK.c\ /Toko o a higher denomination, and is done, 

28j54b5^ Cl»6J.d hy (Sviding. The pounds are divided 

f2_ 20 )488. by 28, to bring them to quarters, 

266 1 tons 24. 8~0~3 since there are 28 lbs. in one quar- 

252 ' * ter; the answer is 1952 quarters, 

— rjr and 3 lbs. over. The quarters are 

i1a rThe4i«pato«rthe ^^^ divided by 4, to bring them 
^4U 1M2, as thif u the mott to cwts.; the auswcr is 488 cwts., 

59 wuIhto^iaSitf **° *° ^^^ ^o remainder. The cwts. are 

5g now divided by 2Q, to make tons, 

— and the answer is 24 tons, and 8 

^ cwts. over. We find, thus, that in 

54659 lbs. there are 24 tons 8 owts. 

qrs. 3 lbs. 

Exercises in Avoirdupois Weight. 

1. In 8 tons 7 cwt., how many lbs. ? . . Ans. 18704 lbs. 

2. In 3 cwts. 2 qrs. 13 lbs., how many ounces ? ^ 6480 oz. 

3. Reduce 7865 lbs. to tons. Ans. 3 tons 10 cwts. qrs. 25 lbs. 

4. rf 87643 ounces to cwts. n 48cwts. 3qrs. 171bs.lloz. 
8764 drams to lbs. '/ 34 lbs. 3 oz. 12 drams. 

735 tons 12 cwts. 3 qrs. to lbs. Ans. 1647828 lbs. 

7. Bought 15 chests of tea, which weighed each 13 cwts. 2 qrs. 

17 lbs. How many lbs. were there in the 15 chests ? 

Ans. 22935 lbs. 

8. In a hogshead of sugar, weighing 13 cwts. 2 qrs. 17 lbs., how 

many lbs. ? Ans. 1529 lbs. 

9. How many lbs. are there in 8375 ounces ? Ans. 523 lbs. 7 oz. 

10. The quantity of tea used in Great Britain is reckoned at about 

36 millions of lbs. every year ; how many tons is that ? 

Ans. 16071 tons 8 cwts. 2 qrs. 8 lbs. 

11. Convert 17 tons 13 cwts. of sugar to lbs. . Ans. 39536 lbs. 

12. " 76123 ounces to cwts., Ans. 42 cwts. 1 qr. 25 lbs. 11 oz. 

Troy Weight. 
Example 1. — Reduce 3 lbs. 5 oz. 14 dwts. 16 grs. to grains. 



This is reducing from a higher to a 
lower denomination. Therefore, mul- 
iifilying the lbs. by 12, because there 
are 1*J ounces in the lb., and then 
adding 5, we have 41 oz. These are 
multiplied by 20, to bring to dwts., 
and 14 are added, ^ving 834 dwts., 
which, being multiphed by 24, and 16 
added, give 20032 grains. 



5. 
6. 



lbs. oz. 


dwts. 


grs. 


3 5 


14 


16 


12 






41 ox. 






20 






834 dicu 


■ 




24 






3352 






1668 







Ans. 20032 grains. 



iy2 12H1. 


U 




»y »*. 3. 
72 


5.14. 


16 


112 






96 






16 
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Example 2. — Eeduce 20032 grains to lbs. 

GrairuJO rj,^^ .g j^^g^ ^Ylb reverse operation of 

24)20032( 834.16 the former, and is done by division. 

The grains are divided by 24, to bring 
them to dwts., and the result is 834 dwts. 
and 16 grains. The dwts. divided by 20, 
gives 41 oz. 14 dwts. Finally, the oz. 
divided by 12, gives 3 lbs. 5 oz. ; to this 
annex the other remainders, and the 
answer is 3 lbs. 5 oz. 14 dwts. 16 grs. 

Exorcises in Troy Weight. 

1. In 4 lbs. 7 oz. of gold, how many ounces ? . . Ans. 55 oz. 

2. in 8766 grains of gold-dust, how many ounces ? 

Ans. 7 oz. 16 dwts. 21 grs. 

3. In 7 lbs., how many ounces, pennyweights, and grains ? 

Ans. 84 oz., or 1680 dwts., or 40320 grs. 

4. Bedoce 84627 grains to lbs. Ans. 14 lbs. 8 oz. 6 dwts. 3 grs. 

5. » 8 oz. 13 dwts. to grains, . . Ans. 4152 grains. 

6. 1 dozen silver table-spoons weighs 976 pennyweights, how many 

pounds do they weigh ? . Ans. 4 lbs. oz. 16 dwts. 

m 

Lineal Measure. 

1. Beduce 5 miles 7 furlongs to perches, . Ans. 1880 perches. 

2. It 76 yards 2 feet 7 inches to inches, // 2767 inches. 
8. » 76854 inches to yards, . Ans. 2134 yds. 2 ft. 6 in. 

4. In 847365 yards, how many miles ? // 481 miles 805 yds. 

5. In 76061 feet, how many miles ? . if 14 miles 380 yds. 1 ft. 

6. In 87 miles 3 furlongs 15 perches 2 yards, how many yards ? 

Ans. 153864^ yards. 

Cloth Measure. 

1. Beduce 836 yards to nails, . . . Ans. 13376 nails. 

2. " 18376 nails to yards, ... » 836 yds. 
8. In 56 yards 2 qrs. 3 nails, how many nails ? ff 907 nails. 

4. In 7463 nails, how many yards ? Ans. 466 yds. 1 qr. 3 nails. 

5. In 367 English ells, how many yards ? Ans. 458 yds. 3 qrs. 

6. In 584 yards, how many ells Englii^ ? n 427 ells 1 qr. 

Square Measure. 

1. Beduce 276 acres 3 ro. 17 per. to yards, Ans. 1339984^ sqr. yds. 

2. n 87664 perches to acres, . >» 647ac3ro.l4per. 
8. » 4786694 square inches to square yards, 

Ans. 3692 yds. 6 feet 142 inches. 

4. In a field containing 67654 square yards, how many acres ? 

Ans. 13 acres 3 roods 36 per. 15 yds. 

5. In a room 25 feet long by 18 feet broad, how many square 

yards ? Ajis. 50 square yards. 
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Cubic Measure. 

1. In 1259712 cubic inches, how many cubic yards ? Ans. 27 yds. 

2. In 235 cubic yards, how many cubic inches ? 

Ans. 10905160 inches. 
S. In 2280 cubic feet, how many tons of shipping ? Ans. 57 tons. 
4. How many solid yards in 391256 solid inches ? 

Ans. 8 yds. 10 ft. 728 in. 

Liquid Measure of Capacity. 

1. Keduce 875 gallons to pints, . . . Ans. 7000 pints. 

2. " 187564 gills to gallons, Ans. 5861 galls. 1 quart 1 pint. 

3. In 76854 pints, how many gallons ? Ans. 9606 galls. 3 quarts. 

4. In 6 hogsheadsj how many quarts ? . . . Ans. 1512 quarts. 

Grain Measure, or Dry Measure of Capacity. 

1. Reduce 56 quarters 5 bushels to pecks, . Ans. 1812 pecks. 

2. // 7684 pecks to quarters, . . Ans. 240 qrs. 1 bosh. 

3. In 79 quarters 3 bushels 2 pecks 1 gall., how many gallons ? 

Ans. 5085 gallons. 

4. In 648 quarters of wheat, how many pecks ? // 2Q,736 pecks. 

Time. 

1 . Reduce 26 days 7 hours to minutes, . Ans. 37860 min. 

2. n 5 days 4 hours 15 minutes to seconds, n 447300 sec. 

3. In 876543 days, how many years ? Ans. 2401 years 178 days. 
.4. In 17 weeks 3 days 7 hours, how many hours ? Ans. 2935 ho. 

5. How many hours has a boy lived who is 9 years and 15 weeks 

old ? Ans. 81144 hours. 

Miscellaneous. 

1. How many pounds in 78543 fourpences ? . Ans. £1309, If. 

2. How many lbs. in 26 tons 3 cwts. 1 qr. of soap ? u 58604 lbs. 

3. How many lbs. in 35726 dwts. of silver ? 

Ans. 148 lbs. 10 oz. 6 dwts. 

4. In 23 miles 2 fur. 219 yds., how many feet ? Ans. 123417 ft. 

5. How many yards in 78325 nails of cloth ? 

Ans. 4895 yds. 1 qr. 1 nl. 

6. In 73926 inches, how many miles ? 

Ans. 1 m. 1 fur. 73 yds. 1 ft. 6 in. 

7. How many poles In 76 acres 1 rood 39 poles of land ? 

Ans. 12239 poles. 

8. In 56 gallons 3 pints of water, how many gills ? Ans. 1804 gs. 

9. How many pecks in 208 quarters 3 bushels of wheat ? 

Ans. 6668 pecks. 

10. If a steamer sail 240 nautical miles in 24 hours, how many 

imperial miles is that per hour ? . Ans. 11^ imp. miles. 



COMPOUND ADDITION. 

Compound Addition is the adding together of Compound 
Numbers. 

HuLE. — 1. Write down the given numbers in such a way that 
those of the same kind or denomination may stand directly below 
one another — pounds under pounds, shillings under shillings, &c. 

2. Add the numbers in the lowest denomination, and find how 
iHany of the next higher denomination are contained in the 
amount. Carry the quotient to the next column, marking any 
remainder below the column just added. 

3. Add the numbers of the next denomination in the same way, 
including what has been brought from the previous column, and 

.;8!0 on, ^1 all the denominations have been added. The highest 
jiieaaomination is added as in Simple Addition. 

. Mtample 1. — Add together the following sums — j£31, 12». 7J</., 
£73, lis. Sid., £69, 17». 5j<f., £87, 15s. 6i(L, and £37, 12s. SJdL 

Here, after writing down £ s, d., place the 
pounds under £, the shillings under s., and the 
pence with the farthings under d.; and draw a line 
under the figures. Beginning with the forthings, 
we have first ^, or 2 nothings, then 1, 3, 2, 2-— 
in all, 1 fisirthings. These are converted to pence, 

. and make 2^f/. ; put down the A, and cany 

JS800 12 7i ^^* *° *^® pence column. Tliis being added, 

* makes 31 pence, or 2 shillings and 7 pence : write 

the 7 under the pence, and cany the 2 to the 

uiut row of shillings ; adding it, we have 2, 2, 5, 7, 4, and 2 — in all, 

22 : then, going to the next column, the figures in which are all iens^ 

we say 22 and 10 are 32, then 42, 52, 62, 72— in all, 72 shillings, which, 

'Wng converted to pounds, make £3, 12s.; 12, therefore, is written 

- tthdOT the shillings, and 3 carried to the pounds, which arc now added, 

and the amount put down as in Simple Addition. 

Note. — In adding the shilling column, the following is the most 
convenient method: — ^Add the unit row of shillings as already de- 
scribed : in the foregoing example, it amounts to 22 ; mark the last 
■ figure, 2, below the unit row, and carrying the tens, 2, to the iens^ 
row, add it also : then lialve the amount (that is, divide it by 2) ; if 1 
lemains after hiJving, mark 1 below the tens* row, and carry the half 
to tlie pounds. If nothing remains on halving, carry the half to the 
pounds, but without marking anything below the tens* row of shillings. 
In the present example, the tens* row amounts to 7« which, being 
halved, makes 3, ana 1 over ; therefore mark the 1 below the tens* 
row of shillings, and carry 3 to the pounds. 

The halving of the tens^ row of shillings is merely a short way of 
dividing the amount of the shillings by 20, to convert them to 
pounds. 



£ 


s. 


d. 


31 


12 


n 


73 


14 


H 


69 


17 


H 


.87 


15 


6i 


87 


12 


H 



tons. 


cuts. 


qrg. 


z&«. 


oz. 


3 


7 


2 


17 


5 


7 


3 


2 


13 





8 


12 


3 


4 


7 


6 


17 


2 


10 


9 


12 


9 


2 


18 


13 



38 INTRODUCTION TO ARITHMETIC. 

Example 2. — ^Add together 3 tons 7 cwts. 2 qrs. 17 lbs. 6 oz. ; 
7 tons 3 cwts. 2 qrs. 13 lbs. ; 8 tons 12 cwts. 3 qrs. 4 lbs. 7 oz.; 
6 tons 17 cwts. 2 qrs. 10 lbs. 9 oz. ; 12 tons 9 cwts. 2 qrs. 18 lbs. 
13 oz. 

Here having written down in a line 
the marks for tons, hundredweights, 
quarters, pounds, and ounces, write 
each quantity under its proper name, 
and draw a line under all. Commenc- 
ing to add at the ounces, we find there 
are 34 ; now, 16 ounces being a pound, 
38 11 1 8 2 34 oz. are equal to 2 lbs. and 2 oz. : put 

down the 2 oz. under the ounces, and 
carry the 2 lbs. to the pound column. 
Adding this column, there we 64 lbs., which, being converted to 
quarters, gives 2 qrs. and 8 lbs. over ; the 8 lbs. are written under the 
pounds, and the 2 qrs. carried to the column of quarters. This being 
added, gives 13; and 13 qrs. converted to cwts., give 3 cwts. ana 

1 qr. ; put down 1 under the qrs., and carry 3 to the cwts. Adding 
these, we find there are 51 cwts., which, being converted to tons, give 

2 tons, and 11 cwts. over ; write 11 under the cwts., and carry 2 to the 
tons. These are now added, and their amount put down as in Simple 
Addition. 

All compound quantities being added on the same principles as the 
above, it is unnecessary to give examples of the addition of the other 
weights and measures. 









"Rx 


:ercises i 


in Money. 








1. 






2. 






3. 




4. 




£27 13 


H 




£83 15 


IH 


£25 


14 


6 


£36 15 


n 


39 6 


H 




24 15 


H 


97 


13 


llf 


98 14 


10 


28 17 


9 




61 18 


H 


25 


18 


m 


36 19 


lit 


64 1 


llj 




97 14 


n 


31 


2 


n 


42 13 


8* 


27 19 


10 




27 6 


m 


69 


13 


H 


70 14 


5 


91 13 


H 




35 13 


H 


48 


16 


2 


49 17 


3i 


6. 






6. 






7. 




8. 




M7 16 


81 




£73 14 


H 


£123 


7 


H 


£237 13 


5 


99 15 


iH 




62 10 


10 


76 


19 


in 


815 18 


H 


47 10 


5^ 




50 3 


8i 


9 


10 


m 


78 17 


H 


53 14 


9 




75 13 


n 


17 


8 


n 


250 10 


10 


81 15 


6* 




86 12 


H 


79 


13 


H 


371 3 


H 


59 18 


3^ 




79 17 


6i 


83 


16 


H 


93 13 


n 










Answers. 










1. £274 13 


2 


4. 


. £335 


15 9f 




7. £390 16 


n 


2. 331 


4 Hi 


5. 


390 


11 8f 




8. 1347 17 


H 


3. 298 


19 


H 


6. 


428 


12 9i 









COMPOUND ADDITION. 



d9 



£S7S 
417 
350 
78 
314 
736 
840 
514 



9. 

15 lOi 

13 8 

4 IH 
15 5 

8 6J 

7 9 
10 7i 

3 8i 



13. 
£785 13 1 
392 10 10| 
583 9 7^ 
694 5 5^ 
267 3 9f 
895 17 Hi 
287 12 6f 
375 19 8^ 
987 8 5^ 



17. 

£672 4 

267 13 



672 15 Hi 
935 14 5^ 
693 18 lOf 
359 11 li 
111 11 Hi 
869 14 7 
683 9 10^ 



21. 

tons, cuts. qrs. 

7 13 2 

3 15 3 

12 7 1 

23 11 3 

17 12 2 



10. 
£371 2 2^ 
606 10 lOi 
317 11 5 

76 7 llf 
961 14 5i 
276 13 7i 
354 6 8^ 
763 5 2 

14. 

£697 12 6f 

385 17 9^ 

683 19 6f 

385 10 4^ 

716 17 Hi 

167 14 7i 

973 3 lOi 

286 19 9f 

682 2 6i 

18. 
£634 14 9^ 
346 12 llf 



683 13 



267 7 
695 19 
999 7 
842 16 lOi 
795 6 5f 
689 17 8^ 



7i 
H 



11. 
£727 13 4f 
837 17 Hi 
686 19 lOi 
398 15 9i 
613 12 llf 
395 9 7i 
693 19 ^ 
675 12 Hi 



£832 
756 
647 
392 
238 
375 
932 
657 
746 



15. 
2 lOi 
17 9i 
11 3i 
13 llf 
19 4i 
15 Hi 
10 7i 



6 
9 



lOi 



£789 
210 
667 
763 
649 
783 
694 
279 
659 



19. 

19 llf 

If 

17 3f 

13 8i 

17 6i 

12 8i 

10 lOi 

6 3f 

8 6 



Avoirdnpois Weight. 



22. 
acts, qrs, lbs. 
7 3 15 



13 

9 

14 

16 



2 17 

1 9 

2 13 

3 18 



23. 

lbs. oz. dr. 

23 7 6 

17 13 6 

21 10 12 

9 14 7 

" 12 6 8 



12. 

£4763 14 5 

3168 6 7i 

6732 6 9i 

968 14 7i 

7320 10 4i 

8432 15 7i 

950 14 3i 

3765 4 7i 



£695 
696 
372 
847 
693 
392 
795 
268 
683 



16. 

10 Hi 

7 5 
19 lOf 

8 3 
13 lOi 

5 9i 
19 llf 

8 6i 
16 7f 



20. 
£665 12 9i 
426 13 11 
273 4 7 
129 3 
791 17 
863 15 
473 12 
926 19 
137 18 



8 
5 

n 

5 

n 

4 



24. 

lbs. oz. drs. 

13 13 6 
17 12 15 
26 7 11 

14 9 7 
11 12 3 



9. £3626 6i 

10. 3626 12 4i 

11. 4830 1 Hi 

12. 36102 6 3f 

21. 65 tons cwts. 3 qrs. 

22. 62 cwts. 1 qr. 16 lbs. 



Answeis. 

13. £4760 1 6f 

14. 4879 18 lOi 

15. 5580 7 llf 

16. 6236 11 4 



17. £4566 15 Of 

18. 6966 16 4f 

19. 6298 5 llf 

20. 4688 18 4i 



23. 86 lbs. 4 oz. 6 drams. 

24. 84 lbs. 7 oz. 10 drams. 
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Avoirdupois Weight. 






Troy Weight 




26. 


26. 






27. 




28. 


etnts. 


qrs. Ibg. 


tons. cwts. 


qrs. 


;&«. 


oz. diets. 


grs. 


lbs. oz. dwts. 


437 


3 11 


68 19 


1 


17 


5 19 


23 


3 11 19 


743 


1 13 


84 3 


3 


23 


11 16 


21 


5 7 IB 


695 


2 26 


72 15 


2 


96 


5 7 


23 


4 9 15 


217 


2 19 


97 11 


1 


15 


9 3 


7 


7 10 7 


416 


3 27 


9 17 





4 


3 18 


19 


8 6 6 


932 


2 5 


35 7 


3 


17 


10 15 


14 


9 7 3 




Lineal Measure. 






Cloth Measure. 




29. 


30. 






31. 




32. 


miles. 


fur, per. 


per. pds. 


ft. 


I/df. 


qrs. naUs 


» 


yds. qrs. nls. in. 


817 


7 25 


27 3 


2 


36 


3 2 




95 3 2 1 


83 


5 14 


39 2 


1 


47 


2 3 




73 2 3 2 


132 


4 27 


34 4 


2 


73 


1 2 




39 1 2 2 


75 


6 82 


18 3 


2 


59 


8 1 




46 2 11 


97 


2 18 


28 6 


1 


64 


2 8 




.84 3 2 2 


67 


4 23 


35 3 


2 


61 


1 2 




69 2 3 1 




Square and Luid Measure. 






Liquid Measure. 




83. 


34. 






35. 




36. 


ac. 


ro. per. 


per. pds. 


ft. 


ffals. 


qrts. pts. 




qrts. pts.ffUls. 


327 


8 25 


34 28 


2 


83 


2 1 




28 1 8 


435 


2 17 


16 14 


4 


79 


3 




37 2 


706 


1 34 


26 12 


2 


63 


1 1 




48 1 2 


69 


2 26 


32 26 


7 


37 


2 1 




36 1 1 


76 


8 29 


19 13 


2 


28 


2 1 




18 2 


83 


2 35 


28 22 


__8 


64 


1 




72 1 8 




Grain, or Dry Measure. 






Time. 






87. 


38. 






39. 




40. 


grs. 


bush. pks. 


bush. pks. 


gals. 


prs. 


weeks, days 


. D. 


Ha Mm S* 


73 


7 8 


23 3 


1 


37 


34 5 


23 


17 27 85 


68 


6 2 


87 2 





43 


29 3 


37 


19 86 43 


97 


4 2 


43 3 


1 


56 


43 6 


46 


18 26 54 


83 


6 3 


25 2 


1 


75 


24 4 


84 


21 47 47 


37 


4 2 


18 2 


1 


84 


17 3 


79 


16 32 36 


46 


8 1 


29 3 


1 


69 


14 1 


41 


12 17 6 








AnsA 


vew. 








25. 3444 cwts. 


qrs. 17 lbs. 




33. 


1699 acres 1 rood 6 per. 


26. 


318 tons 14 cwt. 2 qrs. 




34. 


168 per. 


201 yards 7 feet. 


27. 


175 lbs. 11 


oz. 2dwts.l0grs. 


35. 


357 gallons 1 


quart. 


28. 


40 lbs. 4 


oz. 3 dwts. 




36. 


236 quarts 1 


pint 1 gill. 


29. 


764 miles 7 ftir. 19 per. 




37. 


408 qrs. 


bush. 1 peck. 


30. 


185 per. 1 


yd. 1 foot. 




38. 


179 bush. 1 peck 1 gall. 


81. 


332 yds. 8 


qrs. 1 nail. 




39. 


867 years 8 weeks 1 day. 


82. 


410 yds. 1 


qr. 1 nail. 




40. 


314 d. 10 h. 8 m. 41 s. 
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Miscellaneoiu Exercises. 

I. Bought a pair of boots for 18s. Gd.y a pair of shoes for 7s. Gcf., 
A hat for 13s. 8af., and a pair of gloves for 2s. 3c?. How much did 
I expend altogether ? . . ... Ans. £2, Is. lie/. 
; 2. Paid for tea 5s. 6c/., for sugar 3s. id., for coffee 2s. 4c/., for 
butter 3s. 6c/., for cheese 5s. 3c/., for beef 12s. id. How much 
did all come to ? Ans. £1, 12s. 3d. 

3. A shopkeeper owes the following sums : — ^To A, £7, 16s. d^d, ; 
to B, £8, 15s. Gd. ; to C, £27, 13s. i^d. ; to D, £35, 10s. id. ; to 
E, £29, 3s. lO^d. ; to F, £18, 12s. 5c/. What is the amount of his 
debts ? Ans. £127, lis. 3J^c/. 

4* A family is owing £3, 7s. id. to the baker, £4, 15s. 9^. to 
the butcher, £4, 13s. 3\d. to the grocer, £1, 8s. 3^?. to the shoe- 
iDaker, £6, 14s. 8c/. to the tailor, £8, 13s. 7^d. to the draper. How 
inuoh money will it require to pay off these debts ? 
y Ans. £29, 12s. ll\d, 

; 6. A butcher supplied a family with 6^ lbs. of beef on Monday, 
4^ lbs. on Tuesday, 7f lbs. on Wednesday, 8 lbs. on Thursday, 
6f lbs. on Friday, and 10^ lbs. on Saturday. What did the week's 
supply amount to? . ... Ans. 43f lbs., or 3 st. If lbs. 
. 6. A grocer sold 7 lbs. 6 oz. tea on Monday, 9 lbs. 10 oz. on 
^'uesday, 5 lbs. 12 oz. on Wednesday, 14 lbs. 9 oz. on Thursday, 
10 lbs. 3 oz. on Friday, and 18 lbs. 5 oz. on Saturday. How mucli 
was the week's sale ? Ans?. 65 lbs. 13 oz. 

7. A tea-merchant buys 6 chests of tea. No. 1 weighs 3 qrs. 
12 lbs. ; No. 2, 3 qrs. 17 lbs. ; No. 3, 1 cwt. 7 lbs. ; No. 4, 1 cwt. 

1 qr. ; No. 6, 3 qrs. 23 lbs. ; and No. 6, 3 qrs. 13 lbs. Wliat is 
the total weight ? . . . . Ans. 5 cwts. 3 qrs. 16 lbs. 

8. What is the weight of 5 hhds. sugar? No. 1 weighing 

15 cwts. 3 qrs. 13 lbs.; No. 2, 13 cwts. 2 qrs. 7 lbs.; No. 3, 
17 cwts. 1 qr. 18 lbs. ; No. 4, 14 cwts. 3 qrs. 15 lbs. ; and No. 5, 

16 cwts. 1 qr. 13 lbs. . . . Ans. 78 cwts. qrs. 10 lbs. 

9. A silversmith sold a gentleman silver-plate as follows : — 
Pishes, 7 lbs. 6 oz. 7 dwts. ; plates, 5 lbs. 9 oz. 12 dwts. ; spoons, 

2 lbs. 6 oz. 13 dwts. ; a tea-service weighing 4 lbs. 7 oz. 4 dwts. 
YHiat was the total weight ? . . Ans. 20 lbs. 5 oz. 16 dwts. 

10. A draper bought 6 ends cloth : the first contained 37 yds. 

3 qrs., 2 nails ; the second, 28 yds. 2 qrs. 3 nails ; the third, 43 yds. 
3 qrs. 1 nail ; the fourth, 37 yds. 2 qrs. ; the fifth, 47 yds. 1 qr. 
2 nails ; the sixth, 39 yds. and 3 nails. How many yards are in 
all ? Ans. 234 yds. 1 qr. 3 nails. 

II. A hop-merchant bought 5 bags of hops, of which the first 
weighed 2 cwts. 3 qrs. 13 lbs. ; the second, 2 cwts. 3 qrs. 11 lbs. ; 
the third, 2 cwts. 3 qrs. 5 lbs. ; the fourth, 2 cwts. 3 qrs. 12 lbs. ; 
the fifth, 2 cwts. 3 qrs. 17 lbs. What is the weight of the 
whole ? Ans. 14 cwts. 1 qr. 2 lbs. 



COMPOUND SUBTRACTION. 

Compound Subtraction is the method of deducting one 
Compound Number from another. 

Bui^. — 1. Place the less nimiber imder the greater, in such a 
vay that the numbers of the same denomination shall be below each 
other — pounds under pounds, shillings under shillings ; and so on. 

2. Beginning at the lowest denomination, subtract the under 
from the upper figures, and place the remainder directly below ; 
then subtract the under from the upper figures of the next denomi- 
nation; and so on. with all the others, writing the remainders in 
each case below their respective denominations. The subtracting of 
tlie highest denomination is performed as in Simple Subtraction. 

3. When the under nxmiber of any denomination is greater than 
the upper, add to the upper number the value of one of the 
next higher denomination, and then go on with the subtraction. 
As an equivalent, however, for this, the under figure of the next 
higher denomination must be considered as having had 1 added 
to it before it is deducted from the figure above, on the same 
principle as in Simple Subtraction. 

Example.— 'From £S6, lis. B^d, take £27, 17s. 8^. 

J, J Commencing at the lowest term, we Iiave 3 

Oft 1*1 Ki farthings to take from 2, but as we cannot do this, 
36 14 o^ ^e borrow from the pence 1 penny, or 4 farthings, 
27 17 8f which, added to the 2 farthings, make 6 ; then 3 
£8 16 8^ frova. 6 and 3 remain, which are written under the 

farthiugs. We now repay the penny borrowed by 
carrying 1 to the 8 pence in the lower line ; there 
is thus 9 pence to subtract firom 5, but as this cannot be done, we 
borrow a shilling, or 12 jpence, which, added to the 5, make 17, then 
9 from 17 and 8 remams, which is placed under the pence. The 
borrowed shilling is repaid by adding 1 to the 17, making 18 to be taken 
from 14, but as we cannot do this, we borrow 1 pound, or 209., which 
being added to 14, make 84 ; then 18 from 34 and 16 remain, which 
are placed under the shillings. The £1 borrowed is carried to the 
£27, which are subtracted, as in Simple Subtraction. 







Exercises in Money. 






1. 




2. 


3. 


4. 




£35 14 5i 




£45 12 7 


£316 10 6f 


£183 3 


Oi 


26 12 7| 




33 16 6^ 


276 17 8i 


97 14 


5i 


5. 




6. 


7. 


8. 




£276 7 8 




£73 14 6 


£89 13 6 


£163 11 


H 


193 12 9f 




38 15 6 


53 15 3^ 


117 19 


lOi 






Answers. 






l.£9 1 9f 


3. £38 12 lOi 


6. £82 14 6i 


7. £35 18 


H 


2.11 17 0^ 


4. 


85 8 6| 


6. 34 18 11 


8. 45 11 


lOf 
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9. 


10. 


11. 




12. 




£688 17 5^ 
429 2 li 


£729 12 llf 
127 6 6f 


£631 2 4i 
236 11 3f 


£123 
68 


15 

18 


6i 


13. 


14. 


15. 




16. 




£847 11 6^ 
359 14 5f 


£796 3 2i 
127 9 7\ 


£1153 6 5 J 
967 13 8^ 


£1000 
9 



19 



9| 


17. 


Avoirdupois Weight 
18. 19. 




20. 




Uu. oz. dn. 

17 6 13 
13 9 15 


cwts. qrs, Vbs, Urns. cwts. qrs. lbs. oz. 

13 1 7 14 7 2 12 

6 2 18 8 13 1 18 6 


tons. 

43 

23 


cwts. 
10 
16 


qrs. 
2 
3 


Troy Weight. 
21. 22. 


Lineal Measure. 
23. 


24. 




lbs, oz, dujtg. grs. 

37 6 13 11 
29 9. 8 13 


Ws. oz.duots.grs. 

58 7 6 
41 3 5 10 

Measure. 

26. 


yds. ft. in. mUes. fur. 

37 2 7 107 3 

58 2 4 89 7 

Square Measure. 

27. 28. 


per. 


19 


Cloth 
25. 




yds, qrs. nls. 
Sid 2 2 
265 1 3 


yds. qrs. nls. 
256 1 
137 1 2 


ac, TO. per. 
273 2 15 
78 3 23 


ac. 

1100 
630 


ro. 


1 


per. 


14 


Liquid Measure. 
29. 30. 


Time 
31. 


• 


32. 




jKri. gt. pL 
452 2 
891 3 1 


gal. qt. pL 

191 1 
69 2 1 


D. H. H. 8. 

176 3 15 
89 7 23 18 


Y. 

17 
9 


D. H. 

97 
127 IS 




Ansi 


vera. 








9. £209 16 

10. 602 7 

11. 394 11 


4^ 12. £54 
5i 18. 487 
0\ 14. 668 


17 3^ 15 
16 llf 16 

13 7^ 


. £185 
. 990 


12 



8f 
2i 



17. 4 lbs. 12 oz. 14 drams. 

18. 6 cwts. 2 qrs. 17 lbs. 

19. 5 tons 14 cwts. 21 lbs. 10 oz. 

20. 19 tons 13 cwts. 8 qrs. 

21. 7 lbs. 9 oz. 4 dwts. 22 grs. 

22. 16 lbs. 9 oz. 1 dwt. 20 grs. 

23. 20 yards 2 feet 9 incbes. 

24. 17 miles 3 fur. 21 per. 



25. 84 yards qrs. 3 nails. 

26. 118 yards 2 qrs. 3 nails. 

27. 194 acres 2 roods 32 per. 

28. 469 acres 2 roods 26 per. 

29. 60 gals. 3 quarts 1 pint. 

30. 121 gals. 2 quarts 1 pint. 

31. 86 days 19 h. 51 m. 42 s. 

32. 7 years 334 days 11 hours. 



44 inthoduction to arithmetic. 

Miscellaneous Exercises. 

1. If £1750, 12^. Gd. be taken from £2000, hoif much will 
remain ? Ans. £249, 7^. 6d, 

2. Lent a friend £37, I5s., of which he has repaid me £23, 
12s. dd. How much is lie still due me ? . Ans. £14, 2«. &d, 

3. A merchant bought goods to the amount of £371, 15s, 9d.f 
and sold them for £430, 8s. 6d, What profit did he make on his 
purchase ? Ans. £58, 12s, 9</;^ 

4. Made purchases in a grocer's shop to the amount of £3, 
14s. 7^d., and gave a £5 note in payment. How much should I 
get back? Ans. £1, 5s. 4^. 

5. Went to market with £2, 13s. 6d. in my purse ; laid out on 
butcher meat, 1 Is. 9d. ; poultry, 5s. Sd. ; fish, 3s. 7c?. ; vegetables,' 
Is. lO^d, ; cheese, 7s. 8^^. ; butter and eggs, 3s. 5d. ; and on tea 
and sugar, 15s. 7d, How much should I have over? Ans. 4s. id. 

6. A merchant borrowed £500, of which he repaid in ApHl 
£63, 15s. ; in June, £113, 12s. Sd. ; in August, £87, 4s. 5d] and 
in December, £173, 17s. lOd, How much, then, remained to M 
paid? Ans. £61, 10s. le^. 

7. The gross weight of a hogshead of sugar is 14 cwts. 2 qt8*' 

7 lbs. What is the net weight, allowing 3 qrs. 18 lbs. as the 
weight of the cask ? . . . Ans. 13 cwts. 2 qrs. 17 lbs. 

8. A silversmith received an ingot of silver weigliing 8 lbs. 

8 oz. 12 dwts., of which he was to make 1 dozen table and 1 
dozen tea spoons. The table-spoons weighed 1 lb. 11 oz. and 
12 dwts. ; the tea-spoons, 8 oz. 15 dwts. How much of the silver 
remained ? Ans. 1 lb. oz. 5 dwta. 

9. From London to Newcastle, by way of York, is 276 miles 
4 furlongs, and from York to Newcastle it is 82 miles 5 furlongs. 
How far is it from London to York ? Ans. 193 miles 7 furlongs.. 

10. From a piece of cloth, measuring 57 yards 2 quarters, a 
draper sold to one person 5 yds. 3 qrs. 2 nails ; to another, 7 ycls; 
1 qr. 3 nails ; to a third, 6 yds. 2 qrs. ; and to a fourth, 11 yds. 

1 qr. 2 nails. How much of the piece then remained ? 

Ans. 26 yds. 1 qr. 1 nail. 

11. A farmer laid out a piece of ground, consisting of 5 acres 

2 roods 12 perches, for a fruit and vegetable garden. The vege- 
table-garden occupied 3 acres 1 rood 29 perches. What was the 
size of the fruit-garden ? . . Ans. 2 acres roods 28 per. 

12. A farmer brought 8 quarters 3 bushels 2 pecks of wheat to 
market. He sold 6 quarters 5 bushels 3 pecks. How much did 
he return with ? . . . . Ans. 1 qr. 5 bush. 3 pecks. 

13. A wine-merchant drew off at one time 23 gals. 2 qts., and at 
another, 16 gals. 3 qts. 2 pts., from a cask containing 87 gais. port. 
What quantity then remained in the cask ? Ans. 46 gals. 2 qts. 

14. £f it take 26 hours and 35 minutes to go to a certain town 
by the stage-coach, and 7 hours 45 minutes 30 seconds by rail- 
way; how much time is saved by taking the latter mode of. 
conveyance ? .... Ans. 18 hours 49 min. 80 aec. 



COMPOUND MULTIPLICATIOK. 

Compound Multiplication is the method of multiplying a 
compound number by a simple number. 

RULES. 

I. When the Multiplier does not exceed 12. 

EuLE.— !. Write the multiplier below the right-hand figures of 
tlie multiplicand. 

2. Multiply the lowest denomination of the latter, by the 
multiplier ; find how many, of the next higher denomination ia 
contahied in the product, and carry the number of times to 
that denomination, writing any remainder below the. number 
jusli multiplied. 

3. Multiply the next higher denomination in the same way, 
writing down any remainder, and carrying to the denomination 
above it, as before ; and so on till all the denominations have been 
multiplied in succession : the highest denomination is multiplied 
as in Simple Multiplication. 

^aram;?&.— Multiply ^£37, 16s. Q^d. by 6. 

Here the multiplier, 6, is placed under the pence 
(the forthings being consiaered merely as a frac- 
tion of the pence), and beginning with the farthings 
we have 6 times 3, which make 18 farthings, and 
a22o 1* 4^ these being converted into pence, give 4^ pence. 

The ^ is placed under the farthings, and the 4 
caniedto the pence. Multiplying the pence, we have 6 times 8 making 
48, and the 4 from the farthings make 52 pence, or 4 shillings and 4 
pence. The Ad. is put under the pence, ana the 4s, are carriied to the 
shillings : then 6 times 15 are 90, and 4 are 94^. ; that is, 4 pounds and 
14 shillings over. Tlie lis. are marked under the shillings, and the £4 
carried to the pounds : then multiply the £37, as in Simple Multiplica- 
tioo, and include the £4 fix>m the shiUings; the product, 226, is 
written under the pounds. 

Note. — ^In multiplying the shillings, the following is the most con- 
venient method : — First multiply the units, take the tens out of the 
product and carry them to the tens, writing any remainder below the 
units ; next multiply the tens, and having added those brought from 
the units, halve the product ; carry the half to the pounds, ana if there 
is a. remainder of 1, write 1 below the tens ; if there is no remainder, 
there is nothing written below the tens of the shillings. The halving 
of the product of the tens is merely a short way of dividing it by 20, to 
conrert it into pounds. 

In the above example wc first multiply the units of the shillings — 
6 times 5 are 30, and 4 from the pence are 34 : write 4 below the units, 
and carrying 3 to the tens, 6 times 1 are 6, and 3 are 9 ; then halving 
this, write the remainder, 1, below the tens, and carry the half, 4, to 
the pounds, which are multiplied as before. 

D 



£ 


s. 


d. 


37 


15 


6 



46 
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Exercises. 



1. Multiply £0 13 7^ by 3, 



2. 

3. 

4, 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 

le. 



// 



n 



n 



n 



n 



n 



tr 



18 



// 



1 

1 

7 



17 

11 

9 



39 15 

47 12 

47 12 

87 16 

95 17 

95 17 

286 3 

317 17 

3 tons 7 

173 yds, 

76 days 



5, 

" 4, 

6, 

// 6. 

" 7, 

»• 12, 

// 8, 

if 8, 

// 6, 

*r 12, 

V 9, 

IT 10, 

cwts. 2 qrs. by 7 

2 ft. 7 in. // 8 

13 h. 32 m. ff 7. 



6 

5f 
7i 

7i 
8i 

2* 
2f 

9^ 



Ans. 



ff 



If 



n 



JE2 


Hi 


4 13 


lOi 


7 10 





7 18 


lOi 


44 18 


3 


278 8 


H 


571 11 


6 


381 1 





702 13 


6 


675 3 


H 


1160 6 


9 


2116 10 


2J 



» 3178 17 11 
Ans. 23 tons 12 cwts. 2 qrs. 
n 1390 yds. 2 ft. 8 in. , 
535 days 22 h. 44 m. 



It 



n. When thb Multiflibr is the FSODncT of two numbers, 

NEITHER OF WHICH EXCEEDS 12. 

Bulb. — ^Find the factors or numbers that produce the multi- 
plier, then multiply the given quantity by the one factor, and tlie 
product by the other : the last product is the answer. 

Exmnphs.'-yLyi^^^y £1, 2«. 6dL by 14. 



& a. 
1 2 



d. 
6 

7 



7 17 



6 
2 



£15 15 Am. 



Here the multiplier, 14, is the product of 
the two numbers, 7 and 2 ; we therefore first 
multiply the gtren sum by 7* and then the 
product by 2. 



Exercises. 



1. 


Multiply £0 2 6 by 


15, 


2. 


It 


6 10 /' 


21, 


.^- 


It 


9 1^ IT 


*2. 


4. 


tt 


1 14 ej «r 


63, 


5. 


It 


19 7'' 


81, 


e. 


a 


2 13 7 » 


27, 


7. 


» 


3 15 ei » 


32, 


8. 


It 


7 17 6 /r 


72, 


9. 


It 


8 15 4^ r 


84, 


10. 


It 


9 8^ // 


132, 


11. 


It 


73 19 11| n 


66, 


12. 


» 


96 13 9i ir 


81, 


18. 


IT 


67 1 3J » 


108, 


14. 


If 


81 14 lOJ n 


144, 



.ns. 


£1 17 


^ 


// 


7 3 


6 


If 


19 4 


H 


It 


108 16 


li 


It 


119 16 


3 


It 


72 6 


9 


It 


120 17 


4 


It 


567 





It 


786 9 


9 


It 


63 18 


9 


m 


4143 18 


10 


It 


7881 15 


6i 


n 


7242 19 


6 


It 


11771 5 






COMPOUND MULTIPLICATION. 4^ 

m. When the Multeplibr does not exceed 14:4, but cannot 

BE BESOLYED INTO TWO FACTORS. 

HiTLE. — ^Multiply by the nearest factors, as in Rule II., then 
the original sum by the remainder of the multiplier, and add the 
two last products together for the answer. 

£ira»ip&.— Multiply £17, 13s. ed. by 23. 

£ 8. d. 

17 13 6X3 

10 
•—: — -— — - Here we multiply the given sum by 10, 

1^^ 1^ ^ then the product by 2, and the original 

2 sum by the remainder, 3, and add the two 

353 10 1^^ products together, for the answer. 

53 6 
X406 10 6 Am. 

Exercises. 

1. Multiply £1 17 6^ by 17, . . . Ans. £31 17 lOJ 

2. " 2 3 9| » 34, . . /' 74 9 7^ 
8. // 7 9 8 i«r 58, . . . '/ 434 8 
4. « 13 14 6^ r/ 65, . . // 891 18 SJ 
6 " 43 18 3^ -^ 78, . . . // 3426 6 9 

6. f 3 16 8^ '/ 106^ . . f' 406 11 1 

7. // 13 9| f 123, . . . » 146 3 9J 

8. '/ 14 cwts. 2 qrs. 9 lbs. by 97, Ans. 1414 cwts. 1 qr. 5 lbs. 

9. " 87 yds. 3 qrs. 2 nls. n 135, f 11863 yds. qr. 2 nls. 

rV. When the Multeplieb exceeds 144. 

Buufi. — ^Multiply as in Bule I. ; only, instead of performing the 
process mentally, the figures, from their quantity, require to be 
written down separately, in order to be calculated. 

J5arampfe.— Multiply £23, 14s. 7^ by 374. 

Here we first multi|^y the 2 fisurthings by 
374, and convert them to pence, making 187^. 
and no farthings over. Carry the loyrf. to 
*oo«.i- « ex , *1*® pence, then multiply the Id, by 374, and 
£8875 9 9 Ans. include the 187rf. from the ferthingg: the 

7rf. X 374, and adding 187, are 28050?., which, 
eonverted to shillings^ make 233s., and dd. over. Place the M. below 
the pence, carry 233s. to the shillings, then multiply the 14s. by 374, 
and mdude the 2339. from the pence, making 5469.?., which, converted 
to poonds, are £273, and 9s. over. Place the 9s. below the shillings, 
carry £273 to the pounds, then multiply the £23 as in Simple 
Multiplication, and include the £273, making £8875. 

NoTB. — A» it is generally more convenient to multiply the greater 
number by the less, than to multiply the less by the greater, in the 
above example instead of multiplying 2 farthings, &c., by 374, we 
multiply 374 by 2 ; and so on. 



£ 


«. 


dL 


23 


14 


7i 
374 



1821 8 10^ 

4609 10 8^ 

19079 3 6f 



48 IKTRODUCTIOK TO ARITHMETIC. 

Exercises. 

1. Multiply £3 7 5^ by 173, . . Ana. £583 6 8i 

2. " 7 13 8^ // 237, . 

3. «r 13 16 9| « 327, 

4. f 27 18 8^ If 683, . 
6. » 7 16 6^ If 751, . . f 5887 9 2^ 

6. // 6 4 10| // 5346, . . » 33379 1 9 

7. " 13cwts.2qr8. 171b8.by387, Ans. 6283cwt8. 27 lbs. 

8. » 37 days 9 h. 17 min. 1/ 347, n 12973 days 6 h. 19 m. 



V. When the Multipliee contains a Fkaction — as 8^. 

EuLE. — Multiply first by the integer or whole number of the 
multiplier, and then by the fraction (see Simple Multiplication, 
Kule IV., page 19), and add the products together for the answer. 

^:ra?np/c«.— Multiply £3, 15s. 4^ by 8^. 

Here we first multiply 
the given sum by 8, then 3 15 4^ X f 

separately by f, and add 
the two products for the 
answer. For the method 
oi dividing £11, 6*. IJrf. . £2 6 2| f 
£32 8 2^ f Ans, by 6, see page 60. 

Ehcerciscs. 

1. Multiply £2 16 6 by 6i, . . Ans. £14 16 7^ 

2. n 8 12 4^ " 6j, . . » 66 6| 
8. // 7 9 8/^7^, . . f 67 19 11 

4. " 23 12 6i " 8j, . . n 192 18 11$ J^ 

6. >* 36 14 101^ // 9|, . . /f 360 1 9^^ 

6. " 73 6 5 » 7|, . . // 674 6 11§^ 

7. " 364 15 7f " 12^, . . » 4610 16 o|f 

8. f 16cwts.3qr8.121b8.by27f, An8.461cwts.3qrs.l6^1b8. 



£ s. 
3 15 


8 


30 3 
2 5 
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s. 


d. 




3 


15 


3 


X 


11 


6 


H 





2 



Miscellaneous Exercises. 

1. What do 8 yards of cloth cost, at 15s. So?, per yard? 

Ans. £6, 6s. id. 

2. What do 27 yards of linen cost, at 2$. 4^rf. per yard ? 

Ans. £3, 4s. 1^/. 

3. Find the value of 37 yards calico, at Is. 6c?. » £2, 12s. bd. 

4. What is the value of a dozen silver spoons, weighing 1 lb. 
7 oz., at 7s. (id. per ounce ? . . . , Ans. £7, 2s. 6rf, 

6. What do a workman's wages amount to in 13 weeks, at 
15s. 6(/. per week ? Ans. £10, Is. 6</. 

^. What is the yearly income of a workman who has a wage of 
£1, d8» 6rf. per week ? Ans. £61, 2s. 
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7. A charitable institution gives relief to 170 individuals, to 
the amount of 3s. 3d, per week each. What is its yearly 
expenditure ? Ans. £1436, 10s. 

8. If a boy spend id. a week on sweetmeats, how much does he 
squander in a year ? Ans. 17s. ic?. 

9. If a family consume 6 loaves of bread in a week, when the 
price is 8J«?., what is the yearly expenditure ? • Ans. £11, Is. 

10. Find the amount of 27 cwts. of sugar, at £3, 13s. 6d. per 
cwt. Ans. £99, 4s. 6d. 

11. A butcher bought 3 scores of ewes, for which lie paid 
25s. Od. each. Howmucli did the whole amount to ? Ans. £77, 5s. 

12. What is the cost of 71 cwts. of butter, at £4, 13s. 4Jrf. per 
cwt. ? Ans. £331, 8s. Ifc?. 

13. What is the cost of 549 bags of cotton, at £12, Is. 2fd per 
bag? Ans. £6621, 14s. 9^ 

14. What is the cost of 936 quarters of wheat, at £2, 9s. 6\(L per 
quarter? Ans. £2318, lis. 

15. What is the weight of 47 pieces of lead, each 25 lbs. 6 oz. 
13 drs.? Ans. 1194 lbs. 13 oz. 4 drs. 

16. What is the weight of 28 loaves of sugar, each 13 lbs. 6 
ounces? Ans. 374 lbs. 8 oz. 

17. What is the weight of 35 blocks of tin, each 2 cwts. 1 qr. 
17 lbs.? Ans. 84 cwts. qrs. 7 lbs. 

18. AVhat is the weight of 1^ dozen silver table-spoons, each 
2 oz. 5 dwts. and 15 grs. ? . . . Ans. 41 oz. 1 dwt. 6 grs. 

19. How much linen will it require to make 2 dozen shirts, 
each shirt requiring 3 yards 1 quarter 2 nails ? Ans. 81 yards. 

20. What distance will a coach travel in 29 hours, at the rate 
of 9 miles 6 fur. 20 per. an hour? Ans. 284 miles 4 fur. 20 per. 

21. What is the value of 276 tons of iron, at £4, 16s. Sd, per 
ton ? Ans. £1334. 

22. A baker uses 4 qrs. 5 bush. 3 pecks of wheat in a week. 
How much does he require for a year ? . Ans. 245 qrs. 3 bush. 

23. A field was divided into 65 lots, each lot containing 1 rood 
27 i)er. 16 yds. What was the size of the field ? 

Ans. 109 roods 27 per. 7 yds. 

24. The rent of my house for a week is £2, os. 7f (/., what is the 
rent of it for a year at the same rate ? . Ans. £118, 13s. 7c?. 

25. There is an institution which contains 180 boys, and the 
yearly maintenance, clothing, and education of each comes to 
£18, 15s. 6^0^.; what sum of money is required to defray the 
expenses of the institution for a year ? . Ans. £3380, Is. Bd. 

26. A farmer has a field containing 15 acres, which is sown 
with wheat ; how much money will he receive for the crop, if each 
acre produces 9 qrs., and the wheat is sold at £2, 16s. 5^d, per 
quarter? Ans. £380, 19s. Ofcf. 

27. What is the cost of 213 sacks of oatmeal, at £1, 19s. 11^. 
per sack ? • . . . . . . Ans. £425, 6s. 8^. 



COMPOUND DITISION. 

Compound Diyision is the method of diyiding a compoimd 
1)7 a simple number. 



RULES. 

I. When the Diyisob does not exceed 12. 

KuLE. — ^Divide the highest denomination of the dividend as 
in Simple Diyision, placing the quotient belovr the figures 
divided. If there is any remainder, reduce it to the next lower 
denomination, add to it any of that denomination in the given 
quantity, and divide the amount as before : if there be again a 
remainder, reduce it to the next lower denomination, &c. ; and so 
on, proceeding in this way till all the denominations have been 
divided. The various quotients will be of the same denomination 
as the dividends from which they arise. 

J^arompfe.— Divide £87, 14s. 9Jrf, by 7. 



£ s, d, 

7)87 U 9^ 



£12 10 8f 



The 87 pounds are divided by 7 ; the answer is 
£12, and £3 over : the £3, reduced to shillings, 
make 60s., and adding the 14«. in the dividend, 
amount to 74s., which, being divided by 7, give 
IDs., and 45. over : the 4 shillings are 48 pence, to 
which adding the 9d, in the diiddend, the sum is 57<'., and these 
di^ded by 7, give 8(/., and 1 penny over : a penny is 4 forthings ; add 
to these the 3 in the dividend, making 7, which, cUvided by 7, give 
1 ; that is, !<?. 



EhcerciBcs. 



1. Divide £34 13 4^ by 2, 

2. n 17 12 Sj f/ 8, 
23 15 8J ff 9, 
83 9 6 " 5, 
57 17 ^ ff 8, 
93 19 7i " 9, 

124 13 8^ // 5, 

137 16 4 f 10, 

345 8 6^ « 11, 

417 13 4* // 12, 



2. 
.8. 

4, 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 



V 



n 



tt 



n 



tt 



tt 



tt 



tt 



by 8, Ans 
9, 



85 lbs. 8 oz. 10 drs 
136 tons 14 cwts. 2 qrs. 
158 miles 7 fur. 26 per. // 7, 

76 acres 3 ro. 30 per, i» 12, 
216 yds. 2 qrs. 3 nails // 8, 
167 days 14 h. 34 min. // 7, 



n 



Ans. £17 

^ . 5 

2 

16 

7 

10 

24 

IS 

81 

84 

11 



tt 



10 lbs. 



6 

17 
12 
13 

4 

8 

18 

15 

8 

16 

oz. 



8i 
6J 

lOif 
10** 

lOJ* 
8»« 
7i* 



tt 



tt 



15 tons 3 cwts. 3^ qrs. 

22 miles 5.fur. 26| per. 
6 acres 1 ro. 25f per. 
27 yds. qrs. If nail. 

23 days 22 h. 39i^ m. 
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n. When the Divisor exceeds 12. 

Rule. — Divide as in Rule I., only employ long instead of short 
division, 

Example,— D'vnidiQ £484, 19s. Tfcf. by 73. 



£ 8, 

73)484 19 
438 

46 
20 

939(12 
73 

209 
146 

68 
12 

763(10 
73 

33 
_4 

135(1 
73 

62 = ^ 



d, £ 8. d, 

7|X6 12 lOJ 14 Ans. 



1. 

2. 

3. 

4. 

5. 

6. 

7, 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
16. 
16. 
17. 
18. 
19. 
20. 



Divide 

r/ 



If 



It 



It 



It 



It 



X46 13 

97 8 

130 10 

271 15 

3762 10 

4108 9 

1386 12 

7329 16 

8456 12 

6678 19 Hi 

10663 14 5 

31476 5 

27395 17 

17841 



// 



6 by 

H 

8 
5 

2^ 
8 

H 
3i 



// 



OJ 
6 

8 



// 



// 



n 



It 



Exercises. 

17, 
23, 

31, 

47, 

69, 

67, 

93, 
842, 
573, 
126, 
137, 
261, 
376, 
537, 
643, 



The pounds are first di- 
vided by 73 ; the answer is 
£6, and £46 over: the £46 
are reduced to shillings, by 
multiplying b^ 20, and the 
19s. in the dividend being 
added, make together 9^ 
shillings, which, divided by 
78, give 12s., and 63s. over: 
the 63 shillings are reduced 
to pence, and the Id. being 
added, make 763c^., which, 
divided by 73, give lOrf., and 
33 pence over: the 33(^. 
being reduced to farthings, 
make, with the addition of 
the 3 farthings in the sum, 
135, and these, divided by 
73, give irf., and 62 over. The 
whole answer is thus £6, 12s. 
lO^e/. ^, 



Ans. 



// 



n 



If 



tr 



16580 14 lOi 
367 tons 15 cwt8.3 qrs. by 87, 
15376 ac. 2 ro. 15 per. » 285, 
4383 yds. 3 qrs. » 203, 

3769 qrs. 7 bush. 8 pks. // 257, 
7610 gals. 3 qts. 1 pt. » 371, 



£2 14 lOftf 
4 4 8^^ 
4 4 2\^ 
6 15 7f if 
63 15 5^^ 
61 6 4|f4 
14 18 2\ ff 
8 14 H^ 
14 15 2^^ 
45 8 7^^^ 
77 2 1^^ 
120 11 11^^ 
. It 72 17 2^1^ 
" 33 4 5i|i4 
. ft 25 15 %U^ 
Ans. 4 tons 4 cwts. 2^ qrs. 
« 53 ac. 3 ro. 32^ per. 
n 21 yds. 2 qrs. 1^ nls. 
It 14 qrs. 5 b. 1^ pks. 
tt 20gals.2qts.0^pt. 



// 



// 



Go 15 


3i . 21, 


134 7 


H " 27, 


247 18 


3 » 35, 


293 14 


H " 42, 


853 12 


8^ " 9G, 



Ans. 


£5 


7 


15 1 


n 


3 


2 


7^* 


» 


4 19 


eif 


n 


7 


1 


7*fi 


tt 


6 


19 


lOilf 


u 


8 


17 


losfl 



62 INTRODUCTION TO AEITHMETIC. 

Note. — ^When the bivisob is the product of two nam^rS) 
neither of which exceeds 12, short division may be employed, by 
first dividing the given sum by the one number, and the quotient 
thus obtained, by the other : the last quotient is the answer. 

J5:xaw/)/e.— Divide ^£376, lis. 1^. by 63. 

.J? n 11 As 63 is the product of 7 and 9, the given 

7J o7d 11 1^ g^iuj jg divided by 7,. and the quotient, 

9)53 15 10^ £53, 15s. lOJd, by 9: the last quotient is 

£h 19 6^ Ans. *^^® *"^^®^- 

Exercises. 

1. Divide £85 13 5^ by IG, 

2. » 

3. » 
4. 

5. » 

6. » 



III. When the Divisor is 10, 100, 1000, or 1 with any other 

NX7MBBR OF NOTHINGS ANNEXED. 

Bule. — Point off as many figures from the light of the highest 
denomination of the dividend, as there are nothings in the divisor ; 
the remaining figures are the quotient of the denomination divided : 
reduce the figures pointed off" to the next lower denomination, and 
add any of the same denomination in the given sum ; then point 
off as before for a farther quotient, and reduce the figures pointed 
off to the next lower denomination ; and so on. The figures that 
remain at each stage, after the pointing off, form the answer 
required. 

^ara»ip/c.— Divide £3642, 15«. 6c^ by 100. 

^ *• "• Here there being two nothings 

36,42 15 6 in the divisor, 2 figures are 

20 pointed off, from the right of the 

g 55 dividend, at each stage of the 

'•jQ process. The figures that re- 

— — main after the pointings off are 

6,66 —£36, then 8s., then 6rf., and 2 

4 farthings, with a remainder of 

"2^ Ant, £36 8 6^ t%% ^^» ^"^^ ^*°"" *^® answer. 

Exercises. 



1. Divide £496 17 8^ by 10, . 


. Ans. 


£49 18 9^ 


2. If 879 13 llf » 10, 


ir 


87 19 4f -^ 


3. n 2984 12 7f f 100, . 


» 


29 16 ll^T^ 


4. * 46395 9 8^ // 100, 


n 


463 19 1%^ 


6. // 98400 19 7| '/ 100, . 


ir 


984 2i^ 


6, - 378421 18 11 * 1000, 


u 


378 8 5i-r«Ty 



COMPOUND DIVISION. 6S 

rV. When the Divisor contains a Fraction— as 3^. 

BuLE. — Multiply the integer or whole number of the divisor, by 
the under figure of the fraction, adding the upper figure to the 
product : multiply the dividend also by the under figure of the 
fraction : then divide the one product by the other. 

jE':ra)»pfe.— Divide £82, 15s. 8rf. by h%d, 

£ s, d. Here the integer of the di- 

5^) 82 15 8 visor is multiplied by 4, the 

^ 4 ^ // under figure of the fraction, 

,* *• "• and 3, the upper fiffure, is added 

28)331 2 8(14 7 Hi ^^«*. to the product, making 23 for 

the divisor; the multiplicand 
is also multiplied by 4, making £331, 2». 8(^., the division is then 
proceeded with a« in Rule II. 





Exercises. 






1. Divide 


£ 36 13 5i by 3^, 


. Ans. 


£10 9 6^f 


2. n 


58 6 7^ // 4^, . 


n 


13 14 e^-A- 


3. « 


87 12 10^ » 6f, 


n 


12 19 8^f 


4. " 


71 4 8 /r 7f, . 


n 


9 6 9|M 


5. » 


138 11 3^ // 12^, 


It 


11 2 llf 


6. » 


754 10 6 // 26f, . 


u 


28 3 OJI+ 



V. When the Divisor is a Compound Number. 

Rui.E. — HeduA both divisor and dividend to the lowest deno- 
mination that is in the one or the other; thus, if the lowest 
denomination in either be pence, reduce both to pence. Having 
now two simple numbers, proceed by long or short division, as the 
case may require. 

Example.— JyWi^Q £58, 18s. ^\d. by £2, 6s. 3<f. 

£ s, d, £ s. d, 

2 6 3 58 18 8i 

20 20 Here the divisor and the 

46 1178 dividend are both reduced to 

Y2 12 farthings, and then the one 

-— • zrmi 8"™ is divided by the other, 

555 14144 by Rule II. 

4 4 ^ 



2220 ) 66577(26 i§^ Ans. 

Exercises. 

1. Divide £3 16 6 by £0 4 6, . . . Ans. 17 

2. » 16 6 8 '/ 7 4, . » A:!-^ 

3. * 66 18 // 1 17 4, . . . « 30 4^ 

4. 1/ 376 14 4 // 23 15 0, . . » 15 i^^ 
6. tt 86 cwts. 2 qrs. 14 lbs. by 3 qrs. 7 lbs. " 105 ^ 
6. " 97 yds. 3 qrs. » 3 yds. 2 qrs. » 27 1| 
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Miscellaneous Exercises in Componnd Division. 

1. A gentleman gives £10, 10s. to be equally diyided among 30 
poor people. What is the share of each ? . . . Ans. 75. 

2. A captain of a vessel receives £276, 15& 8^. to be equally- 
divided among his crew, consisting of 45 men. What is each 
man's share ? . ... . . . Ans. £6, Ss. Ojd. f| 

3. Paid £3, 17s. Qd. for 30 yards of linen. What is the price 
per yard ? . . Ans. 2s. 7c?. 

4. What is the price of sugar i)er lb. when it is 77s. per 
cwt. ? .•••«..... Ans. S^d, 

5. If the distance between Edinburgh and Newcastle, which is 
118 miles 6 fur. 25 poles, be divided into 12 stages of equal length, 
what is the length of each stage ? . Ans. 9 miles 7 fi^. 8} poles. 

6. How many parcels of coffee, of 7 lbs. each, may be maite out 
of a cask containing 3 cwts. 1 qr. 14 lbs. ? . Ans. 54 parcels. 

7. How many yards of cloth, at 9s. 4:d. may be bought for 
£12, 12s. ? . . . . . . . . Ans. 27 yardsu 

8. 1 dozen silver table-spoons weighed 1 lb. 10 oz. 12 dwts. 
What is the weight of each ? . Ans. 1 oz. 17 dwts. 16 grains. 

9. 25 bales of cotton weighed 82 cwts. 3 qrs. 15 lbs. What is 
the average weight of each bale ? . Ans. 3 cwts. 1 qr. 7^ lbs. 

10. How many shirts may be made out of 136 yds. 2 qrs. linen, 
each shirt requiring 3 yds. 2 qrs. ? . . . Ans. 39 shirts. 

11. 26 yards of cloth cost £18, 14s. What is the price per 
yard ? I^lOs. 14s. 4|d -^ 

12. What is the price of 1 yard of linen, when a piece contain- 
ing 25^ yards cost £3, 8s. 9d.? , . . . Ans. 28, S\d. -fj 

13. When iron is £6, 16s. lOd. per ton, what is the value of 
1 cwt. ? Ans. 6s. lO^d, f 

14. What is the price of an article per lb. at the rate of 
£5, 2s. 8(f. per cwt. ? Ans. lie?. 

15. What is the price of a bushel of wheat, at the rate of 
£3, 18s. 8d. per quarter ? Ans. 9s. lOd, 

16. Among how many persons may £576, 19s. 6d, be divided, 
to give each £3, 13s. Gd,? . . . . Ans. 157 persons. 

17. A Ikrm containing 237 acres is let for £325, 15s. How 
much does it pay per acre ? . . . Ans. £1, 7s. 5^ f^ 

18. If a pound of gold is coined into 47 sovereigns, what is the 
weight of each sovereign ? Ans. B^^ dwts. 

19. A tradesman's yearly income is £176. How much may he 
spend weekly, in order to save £25 per year ? Ans. £2, 18s. Of -^ 

20. The sum of £738, 15s. is to be made -up by 463 persons. 
How much must each pay? . . . Ans. £1, lis. lOfct f^ 

21. If 112 ingots of gold are worth £77878, 5s. 4<i, what is the 
value of one ? Ans. £695, Ss, lOd, 

22. Prize-money to the amount of £683, 5s. 4d is to be equally 
divided among 83 seamen, how much will each receive? 

Ans. £8, 4s. 7^ H 
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Miscellaneous Exercises in Compound Addition, Subtraction, Multiplication, 

and Division. 

1. A purchases from B a hogshead of sugar, of which the value 
was £73, 10.9. ; a box of tea, £64, 16s. Sd, ; and a pipe of w^ine, 
£98, 5s. In return, B receives from A £50 in money, and 3 pieces 
of cloth valued at £67, I5s, How much does A still owe B ? 

Ans. £103, 16s. Sd. 

2. A lady went to market with £5, 3s. lid, and laid out on 
groceries 18s. 4^. ; on bread, 12s. 5^d, ; on beef, £1, 6s, Bd. ; and 
on various other articles, 4s. lid. How much money should she 
have remaining ? Ans. £2, Is. 11^. 

3. A gentleman's income is £1200 a year, and he spends on an 
average, £1, 17s. 5|dL every day. How much does he save in a 
year — a week — ^a day ? . . . Ans. Yearly, £516, Os. Hd. ; 

Weekly, £9, 18s. 6^. ^ ; Daily, £1, 8s. 3Jd ^. 

4. A gentleman's income is £460 a year; he wishes to save 
£63, 19s. 6d. annually. How much may he spend a week ?— per 
day ? . Ans. Weekly, £7, 16s. l^d. ^ ; DaUy, £1, 2s. 2f J. ^. 

5. A farmer sold 39 quarters of wheat, at £2, 16s. lid. per 
quarter, and 23 quarters, at £2, 4s. 7f<f. How much money did 
he receive ? — and what was the average price per quarter ? 

Ans. £162, 6s. 7yi. ; average price, £2, 12s. 4^ef. f^. 

6. A manufacturer sold 739 yards of calico, at 6f^. per yanl ; 
69 yards of tartan, at 4s. 7^ per yard ; 73 yards of carpeting, at 
8s. 9</i per yard. How much money did he draw ? 

Ans. £47, 6s. 11^. 

7. A bricklayer's wages are Ss. lO^d, per day ; he requires to 
save £23 for house-rent and clothes. How much may he spend 
per day ? Ans. 28. 7id. ^4f . 

8. If a workman gain 23s. 7d. per week, and spend 18s. 3^^. 
per week, how much does he save in a year ? Ans. £13, 15s. 2d. 

9. A gentleman's annual income is £1000, and his daily 
expenses are £1, 17s. 3^. How much does he save in 9 
years ? Ans. £2874, 16s. 10|</. 

10. If 1869 sovereigns are coined from forty troy pounds of 
gold, what is the weight of a sovereign ? Ans. 5 dwts. 3^^^ gr. 

11. A purse contains £96, 14 crowns, 23 half-crowns, 19 sMl- 
lings, 15 sixpences, and 11 fourpenny-pieces, and the money is 
equally divided among 12 individuals. How much does each 
receive? Ans. £8, lis. 5^. i^. 

12. A tradesman being insolvent, called all his creditors together, 
and foimd he owed to A £53, 7s. 6d. ; to B, £105, 10s. ; to C, 
£34, 5s. 2d. ; to D, £28, 16s. od. ; to E, £14, 15s. Sd. ; to F, 
£112, 9s.; to 6, £143, 12s. 9d. The value of his stock was 
£212, 6s. ; the debts due to him amounted to £112, 8s. Sd., besides 
£21, 10s. 5d. money in hand. How mnch would his creditors lose 
by taking the whole of his effects? . Ans. £146, lis. lOd. 



SIMPLE PROPOBTION. 

Proportion is the method of finding an unknoxon number, by 
means of certain other given numbers to which it bears a 
proportion. 

Simple Proportion is where three numbers, or terms, as they are 
called, are giyen in order to find a fourth ; hence it is also called 
the KuL,E OF Three. 

Compound Proportion, as afterwards explained, is where more 
than three numbers or terms (usually five) are given to find out 
the unknown quantity. 

In Simple Proportion, two out of the three given numbers are 
always of the same kind — as, for instance, 9 yards and 18 yards ; 
and the third is the same in kind as the fourth number sought — 
thus, if the third were pounds, the fourth would also be pounds. 

RULES. 

1. HuLE FOR Stating.* — 1. Write down as the third of the three 
terms (which are all to be placed in one line) that term which is 
of the same kind as the answer sought. 

2. Consider, from the nature of the question, whether the 
answer should be greater or less than the third term : if greater, 
place the greater of the other two terms second ; if less, place 
the less second ; and the remaining term in each case, first. Two 
dots, thus [:] are placed between the first and second terin, 
and four dots [ : : ] between the second and the third ; the three 
terms when stated appear thus — 3 : 6 : : 12. . 

n. Rule for Working. — 1. Beducc the first and second 
terms, if compound, to the same simple denomination: reduce 
also the third term, if compound, to its lowest given deno- 
mination. 

2. Multiply the second and third terms together, and divide 
their product by the first. The quotient will be the answer 
sought, and is always of the scone kind as the third term. In 
multiplying, the second is placed under the third term, or the 
third under the second, according to convenience. 

3. Convert the answer, when necessary, into its highest denomi- 
nation ; thus, if the answer were in pence, it must be converted 
into pounds. 

NoTR. — When the second term does not exceed 12, it will be more convenient 
to multiply the third term as in Compound Multiplication, than to reduce it to 
its lowest denomination, before multiplying. See Example 1, page 68. 

For an explanation of the reason of the rule, see page 68. 



* See another mode ok stating the aulb, paob 59. 
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Example 1. — If 9 lbs. of tea cost 27*., how many lbs. may be 
purchased for 18s. ? State and work the question as follows : — 

s. s. lbs. Here the answer wanted is lbs.: the 9 lbs., 

27 : 18 : : 9 therefore, are made the third term ; and since a 

9 less quantity will be bought for ISs. than for 27^., 

07 ^ Tm *^® answer will be less than the third term ; 

) _2_ therefore IB*., the lesser of the other two terms, 

Ans. 6 lbs. is made the second, and '^s., the greater, the first : 

then multiplying the second and third terms 

together, wc have 162, which, divided by 27, give 

6 lbs. for the fourth or previously unknown term. 

Example 2. — If 12 men can execute a piece of work in 18 days, 
how long will 3 men take to do the same ? 

Men, Men. Daps. In this example the answer wanted is 

3 : 12 :: 18 days, the 18 aays are therefore made 

12 the third term ; and as 3 men will take 

QNoTH longer than 12 men to execute the work, 

^ and the answer should consequently be 

Ans. 72 daj/s. greater than the third term, the greater of 
the other two is placed second, and the 
lesser first. 

Example 3.— If 1 cwt. 1 qr. 6 lbs. of sugar cost £3, 6s. lie?., 
what wUl 2 cwts. 3 qrs. 6 lbs. cost ? 



Here, in order to make 
the first term a simple 
number, it is reduced to 
its lowest denomination, 
namely, lbs. : the second 
term is therefore re- 
duced to lbs. also, that 
both may be alike. The 
third term is reduced to 
its lowest denomination, 
pence. After multiplying 
and dividing, according 
to rule, the quotient is 
1721 pence, and a remain- 
der of 73i. : these being 
further reduced to fiir- 
things,and divided by the 
first term, give 2 farthings, 
which are placed in the 
quotient: then convert 
the 1721irf. into pounds, 
&c., and the answer is 
£7, 3s. 5^rf. 
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68 INTROPUCTION TO ARITHMETIC. 

CkxtfTRAxmos OF THIS BuLE. — The working of the questions 
may oftoa be much shortened as follows : — 

Divide the two first terms, or the first and last terms (but 
never the second and third) by any number that will divide both 
without a reminder ; then proceed according to the rule, with the 
quotients, instead of the original terms which are now said to be 
cancelled — a stroke being drawn across them to indicate this. 

The canoelllng does not alter the relative proportion between the 
two terms, because both have been divided by the same number, and 
the answer to the question will be the same as if the original terms 
had been employed ; whilst, from the terms having been lessened, the 
calculations are more easily performed. 

Example 1. — ^If 15 yards cost £9, 125., what will 65 yards cost ? 

Here the first two terms are 

divided by 5, and the quotients 

employed instead of the original 

Q nTak — To — A terms, which are cancelled. 

6 ; iO& IZ g^ jj^^g ^ tQ ^,jg multipUca- 

£35 4 Ant. tion of the third term, p. 56. 

Exomple 2. — If 5 lbs. cost £1, 7s. 6d, what will 45 lbs. cost ? 

Here tlie first two terms are 

divided by 5 ; and the /?rrf being 

thus entirely cancelled, all that 

is necessary is to nmltifily the 

£12 7 6 Am. third term by 9, the cancel of 

the second. 

Eacan^le 3. — ^If 34 yds. cost £4, 8&, how much will 1 Is, purchase? 

£ g, g. ydg. Here the first two terms are 

4 8 : 44- :: 34 divided by 11; and the second 

20 being thus entirely cancelled. 



yo>. 


ydg. 
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• "O^©" • • 
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lbs. 


lbs. 


£ s. d. 


-&- : 


AK- .. 


17 6 
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9 



■65^ 8)84 



it is only necessary to divide 
the third term by 8, the cancel 



8 4^ yds. Ans. of the first. 

Example 4.— If 7 yards cost 28s., how mvdi wiU X5» Zs. purchase ? 

j^ £ g^ yds v> 

-96- : 5 3 ** •?- Here the first and last terms 

^ ' on ** *"* €Bvided by 7; and the last 

being entirely eancelled, the 

4 )103 second is divided by 4, the 

Ans, 25* yds. cancel of the first. 

ExanqUe 5.— If T yards cost 28*., what will 26 yards cost ? 

yds, yds, s. Here the first and last terms 

-?• : 26. ;: -SSe- are divided by 7; and the Jirsi 

4 4 being cntbely cancelled, 26 is 
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ANOTHER 3CETHOD OF 8TATXN6 THK TERMS IN PROPORTIGN.— 

Instead of statixig the terms according to the rule, as given at page 66, it will 
often be found simpler to state them in the following order— the working of 
the qnestioa being the same as before : — 

I. Whxtt the greater of the two similar terms requfires the greater answer, or 
file leaser requires the less answer. 

RuLS.— Write down the terms in the order in which the sense can be plainly 
expressed in words^ making that the middle term which is of the same Idnd as 
the answer required : then, as before, multiply the two last terms together, and 
divide the product by the first. The answer will be of the same Idnd as tJie 
middle term. 

The terms may be eaneeUed^ when practicable, as already expfauned. 

ExcaBnple,—lI\0 yards of cotton cost 20^., what will 30 yards cost ? 

yds, f, yds. Here the terms are stated in the same 

10 : SO :: 30 order as they are expressed in Mrords : 

90 they might have heen canceled by strik- 

10)<|0» ing out the nothings in the first and last 

§0^=£3^n*. *^^'- 

The reason for multiplsing^ and dividing is as follows :— The price of 10 yards 
being SOir.,. If we divide SO by 10^ we will get the price of 1 yard— namely, it. : if 
we then mvltipfy the iMrloe of <m«yardby30, we will get tiie price of 30 yards — 
namely, iOu la pcaodtice, we multiply before dividing, as it is usually more 
convenient. 

II« WRBit the greater of the two similar terms requires a lest answer, or th» 
lees reqnim a ffreeUer answer. 

BI7X.B.— State the two similar terms in the inverse order in which they are 
stated by Rule I. Thus— first suppose the question to be stated according to 
the meaning, as in Rule I., then reverse the terms» placing the first as the 
tilfird, and the third as the first. 

Example.— JI IS men take 18 days to exccnte a piece of work, how many 
days will 3 mas take ? 

Xettm Days. 3fen» 
3 r 18 :r n By Rule I., this would be stated— 12 : 18 :: 5; but as 

Jf the smaller number of men, S, will require tbe prater 

3)Slg answer, the 3 is placed first, and 18 last 



Exercisesu 

1. If 4 yds. of linen cost lOs., what will 16 yds. cost? Aii«. £2; 

2. If 6 lbs. of tea cost 26s. what will 28 lbs. cost ? Ans. £6, Is. 4dL 

3. I paid ScL for 2 oz. of tea ; what is that per lb. ? <r Sm. id. 

4. If 15 yards of cloth cost £10, what is tix valoe of 3 
yards? Ans. £2, 

5« If for 10s. I can buy 4 yards of linen, how much can I 
purchase for 40s. ? Ans. 18 yards. 

6. If I pay 20s. for 28 lbs. of sngar, how much may be had 
for 5<s. ? Ans. 7 lbs. 

7. K 10 men can do a piece of work in 8 days, how long- will 
4 men take to do the same ? . . ., . Ans. 20 days. 

8. If a piece of work can be done in 16 days by 6 men, how 
many men must be employed to do it in 4 dayst? Ans. 24 men. 
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9. If 46 yards' of clottt coed £18, lis, 6d,, what will 9 yards 
cost ? Ans. £3, 14^. lOJcf: ^ 

10. If 8 oz. of silver-plate cost £2, 16s., what will 3 lbs. 4 oz! 
cost ? Ans. <£1'4. 

11. A lady went to a china-shop and purchased 19 dinner-plates, 
for which she paid 95. 66^ ; at what rate per dozen did she buy 
the plates ? Ans. 68, 

12. A gentleman paid an account for 2300 feet of gas, supplied 
by meter, amounting to 19^. 6e/. ; at what rate, per 1000 feet was 
the gas charged ? Ans. 8^. 5^. ^ 

13. "What does a servant's wages amount to in 13 weeks, at the 
rate of £26 a year ? Ans. £6, 5«. 

14. How much cloth, at 12s. 6d. per yard, should be given in 
exchange for 85 lbs. of tea, at os, id. per lb. ? Ans. 36^ yards. 

15. Bought 13 cwts. 3 qrs. of flax, at £65 per ton ; what did it 
amount to ? . . . . - . . . Ans. £44, ISs, 9d, 

16. What will 3 cwts. 2 qrs. 7 lbs. of butter amount to, at 
12s, 6d, per stone of 14 lbs. ? ... Ans. £17, les.Sd. 

17. If the yearly rent of a farm of 276 acres be £320, what 
should be the rent of 63 acres ? . . Ans. £73, Os, lOW. ^^ 

18. If 36 reams of paper cost £28, 15s,, how much will 150 
reams cost? . . . . . . Ans. £119, 15«. lOe/. 

19. Find the value of 13 cwts. 3 qrs. 18 lbs. of sugar, at 76s, Sd, 
per cwt., Ans. £53, 6s, 5ft/. ^ 

20. A piece of blue cloth, measuring 65 yards, cost £43, 155. ; 
what is the value of 3^ yards ? . . . . Ans. £2, 85. 9d 

21. If 10 yards of linen be required for 3 shirts, how many will 
a piece containing 53^ yards make ? . . Ans. 16^ shirts. 

22. How much liuen will be required for 18 shirts, if 3 require 
10^ yards ? Ans. 63 yards. 

23. How much will 4 casks of butter cost, each weighing 44 lbs., 
at the rate of 125. 6d, per stone of 14 lbs. ? Ans. £7, 175. lid, f 

24. A piece of cloth 8 yards long cost £4, I65., how much at 
that rate would a piece 42 yards long cost ? . . Ans. £25, 45. 

25. Paid 85. 9d, for dyeing a piece of silk 7 yards long ; how 
much will a piece 26 yards long cost at the same rate ? 

Ans. £1, 125. 6d, 

26. If it require 5 reams of paper to print 100 copies of a book, 
how much will be wanted for an edition of 3500 copies ? 

Ans. 175 reams. 

27. If I pay £5, .155. for a piece of cloth measuring 20 yards, 
how much wiU 3 yards cost ? . .... Ans. 175. Sd, 

28. If 6 silver tea-spoons weigh 4^ oz., how much silver will 
there be in 3 doz. ? Ans. 2 lbs. 3 oz. 

29. A ship is provisioned for 60 days, allowing each man 3 lbs. 
a day; how much should be allowed to make these provisions 
last 80 days ? Ans. 2^ lbs. 

30. If 18 persons can reap a field in 10 days, how many must 
be employed to do it in 4 days ? . . . Ans. 45 persons. 
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,31. If 5^ yards of cloth cost £B, 17s. 6d.j what will 12|- yards 
cost? Ans. £9, is. 6^. ^ 

^2. If I pay £1, I8s, for 2f yards of cloth, how much can I 

pllrcbas^ for £5, 14s. ? Ans. 7^ yards; 

. 33. What should be paid for 14 lbs. of sugar, at the rate of 
>£3, 144. Sd per cwt. ? Ans. ds. id 

34. If a piece of muslin, measuring IG yards, cost 26$. Sd., how 

much should 6 yards of it cost ? Ans. 10s. 

, 35. What will 9 cwts. 2 qrs. 15 lbs. of sugar amount to, at tlie 
rate of 35s. GcL per 50 lbs. ? . . . Ans. £38, 6s. 1^. ^ 

36. Find the price of 16. lbs. of butter, at the rate of £4, 17«. 6d, 
per cwt., . Ans. 13s. ll^d. 4 

37. What is the price of 12 lbs. of coffee, when a cwt. cost 
^9, 15s. ? Ans. £1, Os. lO^c?. f 

38. Find the cost of a cheese, weijghing 24^ lbs., at £3, 6s. 8tf. 
per cwt., . Ans. 14s. 7d. 

39. A hogshead of sugar, weighing net 13 cwts. 1 qr. 17 lbs., 
^mounted to £48, 7s. 7d. ; what is the price per cwt. ? 

Ans. £3, 12s. 2^. -^-^ 

40. What is the value of 3 cwts. 1 qr. 18 lbs. of flax, at £73, 15s. 
per ton ? Ans. £12, lis. 6^. \^ 

41. Wliat will a piece of cloth, measuring 27 yds. 3 qrs. amount 
to, if 2 yds. 1 qr. 3 nails of the same cost £1, 12s. Sd.? 

Ans. £18, lis. lOfflf. -jV 

42. Find the value of 10 qrs. 5 bushels of wheat,. at 8s. 9d, per 
bushel, Ans. £37, 3s. 9d. 

43. How much wheat may be bought for £100, when the price 
i^ 72s. Qd, per quarter ? . . . . Ans. 27^ quarters. 

44. Bought a lot of tobacco, ^veighing 87 cwts. 3 qrs. 22 lbs., 
for £576, 17s. 8rf.; what did it cost per cwt.? Ans. £6, lis. 2^6?.:^^ 

45. If I pay 21s. 8d, for 5 lbs. of tea, what quantity at the same 
rate will come to £18, 19s. id,? , . . . Ans. 87tV ^^s. 

46. In sowing a field with wheat, it was found that it required 
2 pecks for every 3 roods; how much did it take for the whole 
field, which measured 7 acres 2 roods 30 poles ? Ans 20^ pecks. 

47. Bought a piece of linen, containing 54 yards, for £5, 16s. Sd,, 
gave a friend at liis request 16 yards ; what should he pay me for 
that quantity ? Ans. £1, 14s. 6^. -^ 

48. If 14 Ib^. of iron cost 3s. 7^., how much iron may I purchase 
for £21, 4s. 1^. ? . . . . Ans. 14 cwts. 2 qrs. 14 lbs. 

49. What is the price of 3 pieces of scarlet, each 57 yards, when 
76 yards cost £72, 3s. 4^0?. ? . . . Ans. £162, 7s. 6^d. ■} 

50. What is the price of 5 boxes of tea, each containing 37 lbs., 
at £4, 13s. 9f rf. for 17 lbs. ? . . . Ans. £51, Os. lOfc?. VV 

51. How much will 41 yards 2 qrs. amount to at £22, 17s. Gd, 
for 25 English ells ? Ans. £30, 7s. 6^. f f 

52. If the rent of 82 acres 3 roods 20 poles be £241, 17s. 2^., 
}iow much will the rent of 10 acres 1 rood amount to at the same 
rate ? Ans. £29, 18s. 3$d m 

E 
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53. If I pay j£10, ia, 9d. of income-tax, being at the rate of 7d, 
in the pound, what is my annual income ? . . Ans. £851. 

54. if a man walk 7 miles in 2 hours 10 min., how many miles 
will he walk at the same rate in 4 hours ? . Ans. 12-^ miles. 

65. If 52 cwts. 13 lbs. of beef cost £158, Is. 8^., how much 
may be bought for £82, 7s. 2^. ? . . Ans. 27 cwts. 17 lbs. 

56. K 18 men can perform a piece of work in 28 days, how many 
men could do it in a fourth part of the time ? . Ans. 72 men. 

57. If a person can perform a journey in 6 days, riding 9 hours 
each day, how long will it take him to perform the same journey 
if he rides 12 hours a day ? .... Ans. 4^ days. 

58. If 4 tons 6 cwts. of railway-bars cost £39, 17«. 5Jd, how 
much must be paid for 1723 tons 1 qr. at the same rate ? 

Ans. £16,976, 13s. 8^ -^ 

59. If 27 oxen are grazed in a field for 112 days, how many 
oxen could have been grazed equally well in the same field for 
48 days ? Ans. 63 oxen. 

60. The rents of a parish amount to £1750, and a poor-rate 
is wanted of £98, 8s. dd, ; what must be the assessment per 
pound ?......... Ans. Isk 1^. 

61. If the quartern-loaf cost 8^. when wheat- is at 60s. per 
quarter, what ought to be its price when wheat is 49s. per 
quarter ? Ans. 6^. |^ 

62. A bankrupt's effects are valued at £983, 12s. 4d, and his 
debts are £1728, 12s. 7^., how much will his creditors reoeive 
per iK>und ? Ans. lis. 4^. flVy&tt 

63. If a clerk has a salary of £72, 18s. a year, commencing on 
the 1st of January, how much will he have to receive on leaving 
his situation on the 25th of September ? Ans. £53, 10s. 6^ ||^ 

64. Sold 14 yds. 2 qrs. 1 naU for £10, 15s. 4d. from a piece of 
doth which at first contained 28 yds. 1 qr. ; what is the value of 
the remainder at the same rate ? . . Ans. £10, 2s. 4^. fff 

65. If the carriage of 14 cwts. qr. 23 lbs. for 65 mile? comes 
to a certain sum of money, what weight may I have carried 37 
miles for the same sum ? . . Ans. 24 cwts. 3 qrs. 23 lbs. 

66. A vessel has provisions for 15 days, but being obliged by 
certain circumstances to continue at sea for 20 days, to what 
quantity must the dally ration of 20 lbs. be reduced to make the 
provisions last during that time ? . . . . An&. 15 lbs. 

67. If the soldiers in a besieged garrison have provisions suffi- 
cient for 5 months at the rate of 20 oz. per man a day, how long 
will they be able to hold out when each man's allowance is reduced 
to 12 oz. a day ? Ans. 8^ months. 

68. If a cistern of 230 gallons has a pipe which discharges 5 
gallons in a minute, and another has a pipe which discharges 
6 gallons in a minute, and if both cisterns are emptied in the 
same time, how many gaUons does this last cistern contain ? 

Ans. 276 gals. 
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EXPLANATION OF THE RULE.~This rule depends on the principle 
that, Arom the nature of the question regarding the three given terms, there 
is always the same proportion, or ratio (as it is termed in mathematical 
language) between the two similar terms, as there is between the third 
term and the unknown quantity. 

For example, in the question, * If 10 yards of cloth cost £5, what will 20 yards 
cost ? *^ it is obvious that there is a certain proportion between 10 yards and 80 
yards— the one is the double of the other; uid from the nature of the case, 
there must be a similar proportion between £5, the price of 10 yards, and the 
unknown sum, the price of 20 yards— the one vrill also be the double of the 
other. 

To express the question distinctly, it is stated thus— as is the proportion of 
10 yards to 30 yards, so is the proportion of £5 to the unknown sum. Omitting 
the words, the figures appear as jfoUows, according to the rule of Simple 
Proportion :— 

pds. yds. £ 
10 : 20 :: fi : 

The proportion between two nimibers is ascertained by dividing the greater 
by the less-^the proportion being expressed by the quotient : thus— if we divide 
20 yards by 10 yaxds, the quotient is 2 ; that is, 20 is 2 times 10 ; or, invenelff, 
30 is the } of 20. In ihe present example, 20 yards being 2 times 10 yards, it 
foUows that the price of 20 yards will be 2 times the price of 10 yards {£5) ; and 
therefore, if we multiply £5 by^2, we will obtain the unknown price requixedr- 
namely, £l(k 

To express the process briefly : the principle of the rule consists in dividing 
the second term by the first, to find the proportion between them, and then 
multiplying .the third term by the quotient or ratio, in order to find the 
unknown quantity. 

In practice, instead of first dividing and then multiplying, as in No. 1 , below, 
it is usually more convenient to multiply first, and then divide, as stated 
in the rule (see No. 2, below). 

(1.) 
pdi. ydt, £ yd$, 

10 : )20 :: 5 It wiU be observed that the 10 

2 result is the same in both 

5 cases. 

£10 Am, 

Direct Proportion is where one number increases in proportion as another 
increases, or diminishes as another diminishes, as in example 1, page A7> 

Inverse Proportion is where one number increases as another diminishes, or 
diminishes as another increases, as in example 2, page 57. 

RATIO.— This is a mathematical term, as has been already stated, expressing 
the com|uurative magnitude of ttbo nombers of the same kind ; or how many 
times the one number is greater or smaller than the other : the ratio is ascer- 
tained by dividing the greater number 1^ the less. 

The ratio of a larger numb^ to a smaller is expressed by the quotient on 
dividing the one by the other: thus— the ratio of 24 to 8 is 3 ; or as 3 to 1 ; 
meaning that 24 is 3 times & 

The ratio of a nnaller number to a larger, is expressed by the quotient 
inversely: thua-^he ratio of8to84isi; orasltoS: meaning that 8 is one- 
third (1) of 94. 

The two numbers of a ratio must always be of the same kind— as 10 pounds 
and 20 pounds; 50 miles and 100 miles. There cannot be a ratio between 
numbers of different kinds, such as 10 pounds and 100 miles. 

The Rule oi Proportion \b founded on the similarUy of the ratio of two 
given quantities, to the ratio of two other quantities. 



(«.) 




yds, 
: 20 :: 


£ 
5 


5 




10)100 
£10 Ans. 



COMPOUND PROPORTION. 

Compound Proportion is the rule employed instead of Simple 
Proportion, when more than three terms (usually five) are given 
to find the unknown quantity ; as, for example, if 12 persons earn 
£30 in 25 days, how much will 18 persons earn, at the same rate, 
in 56 days ? 

The principle of the rule is the same as in Simple Proportion. 

RULES. 

1. KuLE FOR Stating. — 1. Write down for the third term that 
number which is of the same kind as the answer required. 

2. For the first and second terms, take two numbers of the same 
kind, and state them as in Simple Proportion, placing the greater 
and the less, first and second or the reverse, as the case requires. ' 

8. Take other two terms of the same kind with each other, and 
state them in like manner, placing them directly under the pre- 
ceding two ; and so on with any others, till all the numbers are 
stated.* 

II. KuLE FOR Working. — 1. Beduce the numbers of the first 
and second terms to the same denomination, and if the thiid 
term is compoimd, reduce it to a simpio number, as in Simple 
Proportion. 

2. Multiply the numbers of the first term together: then 
those of the second term ; thus reducing the different numbers of 
these two terms into a single quantity for each. 

8. Proceed with the three terms thus found, as in Sim]f>le 
Proportion. 

Note. — ^The terms may be cancelled, when practicable^ on the 
same principle as in Simple Proportion. 

Example. — ^If I give 16 men £45 for 28 days' work, what must 
I give, at the same rate, to 20 men for 85 days' work ? 

Here money being the answer re- 
quired, £45 is written for the third 
term: then 16 men and 20 men 
being terms of the same kind, 16 and 
20 are written as the first and second, 
according to the rule in Simple Pro- 
portion : 28 days and 35 days being 
also of the same kind, 28 and 35 are 
placed respectively below 16 and 20. The 16 is then multiplied by 28, 
making 448 for the first term : the 20 is next multiplied by 35, mak- 
ing 700 for the second : tlie three terms, 448, 700, and 45, are then 
proceeded with as in Simple F^portion. 

* Thb othkr mkthod of stating Simple Proportion, page 59, may also be 
used in Compound Proportion. 
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448 


) 81500 ( 


70 6 3 Ant. 
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Exercises. 

1. If 12 persons consume 18 lbs. of beef in 4 days, bow many 
pounds -will 42 persons consume in 6 days ? . . Ans. 94^ lbs. 

2. If 6 cows produce 28 gallons of milk in 2 days, how many 
gallons will 13 cows produce in seven days ? Ans. 212^ gallons. 

3. If 17 boys wear among them 28 pair of shoes in a year, how 
mtitiy pair should 22 boys wear in a year and a half? 

Ans. 64-ji^ pair. 

4. A ship at sea had 112 persons on board, with proyisions 
which gave an allowance of 1 lb. 6 oz. per day to each individual 
for 28 days ; a starving ship's company, consisting of 49 persons, 
were picked up, increasing the number to 161 ; what quantity 
of provisions must all now be reduced to daily, in order to give 
each man a fair share during 26 days ? . . Ans. 16^^ oz. 

5. If 5 furnaces consume 80 tons of coal in 6 days, how many 
tona at the same rate of consumption should 3 furnaces consume 
in 11 days? Ans. 33 tons. 

6. If the carriage of 2 tons 15 cwts. for 40 miles be £1, 8*., 
how much should be the carriage of 5 tons 11 cwts. for 72 
miles ? . . . . . . . Ans. ^5, Is. 8|^. ^^ 

7. If a person travel 120 miles in 4 days, by walking 9 hovLX9 
a day, what time will be required for him to travel 386 miles, by 
walking 7 hours a day ? Ans. 16^ days. 

8. If 75 men cut down 45 acres of com in 4 days, how many 
acres will 108 men, working equally well, cut down in 25 

I days ? Ans. 405 acres* 

9. If 16 persons can be maintained for 60 days on j^84, how 
much money would be required to support in similar circum- 
stances 96 men for 365 days ? .... Ans. £3066. 

10. If 18 compositors can set up 24 sheets in 8 days, how many 
sheets could 45 compositors set up in 14 days ? Ans. 105 sheets. 

11. If 25 horses consume 8 bushels of oats in 3 days, how many 
bushels would 42 horses consume in 15 days, at the same rate of 
living ? Ans. 67^ bushels. 

12. If 3000 copies of a book of 11 sheets require 66 reams of 
paper, how much paper will be required for 6000 copies of a book 
of 12j[ sheets ? Ans. 125 reams. 

13. If a man can travel 360 miles in 12 days of 8 hours each, 
how many miles, at the same rate of walking, will he travel in 60 
days of 6 hours each ? Ans. 1350 miles. 

14. If 18 men eat 155. worth of bread in 3 days, when wheat is 
selling at 5is. per quarter, what value of bread will 54 men cat in 
27 days, when wheat is selling at 50«. per quarter ? Ans. £18, 16^. 

15. A road-contractor engaged to finish 2^ miles of road in 84 
days ; but after employing 60 men for 54 days, he found that tliey 
had only finished 880 yards ; how many additional men must he 
engage, so that the work may be finished within the prescribed 
time ? Ans. 372 men. 



66 



THE GREATEST COMMON MEASURE, OR DIVISOR. 

The Greatest Common Biyibor of two numbers, is the greatest 
number that will divide each of them, without a remainder : thus 
5 is the greatest common divisor of 10 and 15. 

To FIND THE Greatest Common Divisor of two numbers. 

Rule. — Divide the greater by the less; then the divisor by the 
remainder if any ; then the last divisor by the last remaindcur ; and so 
on in the same way, till there is no remainder: the last dioiaor is 
the number sought. 

Tins rule is useful in the reduction of Fracticms, see page 68. 

JSaample. — ^Find the greatest common divisor of 24 and 42, 

24)42(1 
24 

18^24^1 Here,afterdxy!dixig421)ja4,5M1yyl8,andl8by 

^ -to^ 6, the last divtoor, 6» isiionnd to be the nomber 

ii: solicit, aa it dirides 18, ^thoot a remainder. 

6)18(3 
18 

Find the greatest common divisor of the following numbers : — 

L 252 and 348, . . Ans. 12 i a 620 and 2108, . Ans. 124 
2. 493 r> 899, . . rr 29 I 4. 4081 n 5141, . r, 53 



THE LEAST COMMON MULTIPLE. 

The Least Common Multifle of several mmibers, is the least 
number that contains each of them a certain number of times 
exactly : thus — 24 is the least common multiple of 4, ^ 6, and 12. 

To Find the Least Common Multiple of several numbers. 

Rule. — ^Write the given numbers in a line, one after the other; 
cancel such of them as divide any of the others exactly ; then divide 
as many of the rest as practicable, by some number* that divides 
them without a remainder, placing ihe quotients and any undivided 
numbers in the line below; agun cancel, divide, &0., as before, 
oanrying on the process till no numbers remain that have a common 
divisor: then multiply together the numbers used as divisiMrs, and'any 
undivided numbers in the last line; and the product is the least 
common multiple required. 

This rule, like the preceding; is useful in the reduction of Fmdiions. 

EaampU. — ^Find the least common multiple of 12, 4, 9), 30, 8. 

2 ) 12, 4y 9, 80, 8 Here, after cancelling and dMding acoord- 

3)6, 9, 15, 4 ^ to the mle; the diviaon empkyed and 

—^ 5 — r— 2 the numbers in the lowest line (which have 

"^ <)) ^» ^ no common divisor) are mult^[ilied together 

2X3X3X5X4 = 360 ^itf. *or the answer. 

Find the leasfc common multiple of the following numbers : — 

1. 2 4 5 8,. . Ans. 40 I a 12 16 15 24, Ans. 240 

2. 3 6 9 16, . II 144 I 4. 16 24 32 78, «> 1248 

* Ttke wfaaterar nomber vlU dlTide more of them than any other that could tw taken. 



67 



VULGAE FRACTIONS. 

A !F&ACTiON means a part of a whole : the term is derired from 
a Latin word signifymg broken. 

Whole or unbroken nnmbers, as 1, 2, 8, &c., are termed integers ; 
broken numbers as, ^, a half; •^, a third, &c., are termed fractions. 

Fractions are of two kinds : vulgar fractions, from a Latin word 
signifying common ; and decimals^ from a word signifying ten. 

VuLGAaPiiACiiONfi are the common firactions of halves, thirds, fourths, 
and so on ; the term is applied to all fractions when e:3q>reB8ed by 
figures in this form— f , two-thirds ; 4, five-sixths, &c. They are called 
vulgar fractions, in distinction firom aeciiiMd&^ a term applied to fractions 
of tenths, hundredths, &o. (see page 75), when expressed by figures in 
the same way as integers, except tbat a dot is placed b^ore them, 
thus — *2, two-tenths. 

If we suppoie a knf to be divided into two equal parts, each of the 
parts is a hal^ and forms a fraction of the whole ; in figures, it is 
written as a Yulgar Fraction, thus — ^. 

Again, if the loaf is divided into four equal parts ; each of these 
is c^ed a faierGi^ or a qtiarter, and is written thus — | ; two of them 
may be expressed as f , but as two-fourths are the same as one-half, they 
are written, J ; three of them are written, f , expressing three-fourths. 
If the whole be divided into three equal parts, each part is ciJled a 
third; if into five, each is called k fifth; if into six, a siath ; and so on, 
according to the number of parts into which the whole is divided ; 
thus— f means two-thirds of a whole ; ^, three-fifths ; |^ fiye^sixths. 

To representa Vulgar Fraction, therefore, two numbers are required, 
written the one above the other, with a short line between. The 
number under the line shews into how many parts the whole of the 
article, whatever it may be, is divided ; and the number ahove the line, 
shews how many of these parts we mean to express. 

The upper number is called the numerator, because it shews the 
number of the parts — as ^Ar^^-fourths, Ma>-sevenths ; the lower number 
is called the denominator, because it denominates the nature of the 
firaotion — such as thirds, eighths, &c. 

All the parts are together equal to the -whole. Thus— two-halves, or 
tiuree-thirds, or four-quarters, make eadi a whole. 

When the upper figure of the fraction is less than the under, the 
firaction expresses less than a whole ; when both numbers are the same, 
the fraction is eqnid to one whole ; and when the upper number is 
greater than the under, it expresses more than one whole. Thus— -^^ 
is leas than a whole, ^ is equal to a whole, and ^ is more than a whole. 

It will now be understood that such quantities as 3| yards, or 2i 
pounds, mean 3 whole yards and five-eighth parts of a yard, and 2 
whole pounds and three-fourth parts or 3 quarters of a pound. 

An improper fraction is that of which the numerator is equal to or 
greater than the denominator — as |, f . The true way of expressing ^ 
would be 1, and instead of ^ it would be 1|. 

A compound fraction is a fraction of a firaction ; as — ^ of f • 

A miited number consists of an integer and a firaction — ^as 3f. 

Fractions may be reduced, added, subtracted, mvUipUed^ or divided. 



REDUCTION OF VULGAR FRACTIOKS. 



I. To XEDUCE A FbACTION, AS i^j TO ITS LOWEST TERMS. 

Rule. — Divide the numerator and denominator by any number 
that will divide both without a remainder ; then divide the new 
fraction in a similar way; and continue the process till the fraction 
cannot be reduced any lower : this last fraction is the answer. 

Or, when a divisor cannot be readily got, find the greatest common 
divisor (see page 66) of the numerator and denominator ; then divide 
both by it, and the result will be the fraction in its lowest terms. 

Note. — A fraction is not altered in value when both of its terms are 
multiplied or divided by the same number. 

Example, — ^Beduce the fraction ^ to its lowest terms. 
4)^(|^^n/. Here we divide 44 and 76 by 4. 

ExercUes, — Heduce the following to their lowest terms : — 
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3. H 



Ans. 
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Ans. 
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8. 


4* 


9. 



3ft60 



An«. 



$t 



©30 



II. To BEDUCE A MIXED NUMBEB, AS 2|, TO A FRACTIONAL FOBU. 

KuLE. — Multiply the integer by the denominator of the fracr 
tion, and include the numerator in the product ; then write the 
denominator below it. 

An integer is reduced to a fractional form by writing 1 below 
it ; thus — i is written as -f . 

Example. — Keduce 2f to a fractional form. 

2| 

12 = y Answer. 
Exercises, — Reduce the following to a fractional form : — 



1. ^ 


Ans. V 


8. 6 


Ans. -f 


6. 12H 


Anl W 


2. 2^ 


" H 


4. H 


• V 


6. "A 


» «»»• 



m. To BBDUCB AN IMPBOPEB FbACTION, AS V, TO A WHOLE OB 
MIXED NTJMBEB. 

Hole. — Divide the numerator by the denominator, and the 
quotient is either a whole or a mixed number, as the case may be. 

Example — Beduce y to a mixed number. 

6)17 

2^ Antwer. 

Exercises. — Reduce the following to whole or mixed numbers : — 



1. 


V 


Ans. 2 


3. 


f 


Ans. 1^ 


5. V, 


Ans. 3 


2. 


^ 


// Si- 


4. 


¥ 


' IGi 


6. y, 


» 9f 



REDUCTION OP VULGAR FRACTIONS. 
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rV. To SBDUCB A COMPOUND TO A 8UIPLE FRACTION. 

HuLB. — Multiply all the numerators together for the numerator, 
and all (he denominators together for the denominator ; the 
resulting fraction may then be reduced to its lowest terms. 

Example, — Reduce ^ of -^ to a simple fraction. 



fi ^^ 3 , 15 5 . 

6 X 12 = 72 = ii ^"'"^"- 



Exercises. — Reduce the following to simple fractions : — 



1. f of ^ Ans. ^ 


3. T^ofT^ AM. ^% 


5. fof^ 


Ana. ^ 


2. * " i » ^ 


4. -J- // T^ " ^ 


6. ^ // f 


" ^ 



V. To coNVEET Fractions having different denominators, 

TO OTHER EQUIVALENT FRACTIONS HAVING A COMMON 
DENOMINATOR. 

EcLE 1. Find the least common multiple (see page 66) of all the 
denominators, and place it as the common denominator ; then mul- 
tiply this common denominator by the upper figure of each fraction, 
and divide the product by the under figure of each, for the respective 
numerators : the resulting firactions will be in the lowest common 
terms, if the given fractions are stated in their lowest terms. 

RXTLE 2. Another method is to multiply all the denominators 
together for a common denominator ; then, as before, multiply this 
common denominator by the upper figure, and divide it by the under 
figure of each fraction, for the respective numerators: the resulting 
fi'actions may then be reduced to their lowest common terms. 

Example. — Convert f , f , f , to other fractions having a common 
denominator. 



First Method. 
30 
_2 

3)60 

20 

Ans. ^ 



30 
_3 

6)90 

18 



Second Method. 

90 90 

2 3 

3)160 5)270 

60 54 

-^f**- To ^^ 3^ %i^^ To 



30 
5 

6)150 

25 

M 

90 
5 

6)450 

75 



=u 



Here the least com- 
mon multiple of the de- 
nominators is found to 
be 30, and is multiplied, 
divided, &c., according 
to tlie rule. 

Here all the denomi- 
nators are multiplied 
together for a common 
denominator ; 3x5x6 
= 90: and tins is multi- 
plied, divided, &C., as be- 
fore : the resulting frac- 
tions are reduced to their 
lowest common terms. 



1. 
2. 
3. 



Exercises, — Convert to fractions having a common denominator : 

5. ^ f « " -^ ^ tVV 

6. Tftr H H » iN^iN^m 
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70 INTRODUCTION TO ABITHMETIO. 

VI. To CONTEBT A TSACTION OF OKE DBNOHIKATIOK INTO THE 
FSACTIOK OF ANOTHEB, WITHOUT ALTBBINO ITS TAI/UE. 

BuLE. — Ascertain how many of the smaller denomination 
make one of the greater: if the conyersion is from a higher 
to a lower denomination, multiply the numerator of the fraction 
hy that number; if from a lower to a higher, multiply the 
denominator. 

Example 1. — Convert -^ of a pound to the fraction of a 
penny. 

Here, as the change is from a 
^X240 = 480_26^ f-ij J higher to a lower, we multiply 
690 630 "" 21 01 icf. -4fw. the «a»iera<or by 240, the num- 

ber of penoe in a pound. 

Example 2. — Convert f of a penny to the fraction of a 
Shilling* 

Here, as the change is from a 

2 2 ^ fi A lower to a hi^er, we multiply 

3 X 12 =36 ~ l8 *** ^** the denominator by 12, the 

vamber 'Of pence in a fidiiliing. 

BzerciBes. 

1. Convert \ of a jQeurthing to the fraction of Id, Ans. ^ of Id. 

2, If i " penny «r Is, ^ ^ ir Is. 

B, f ^ " shilling «r rr £1, 1/ y|^ ir £1. 

4. «r i " shilling f tf ^d. a ^ * \i» 



\s. 


" «\r " 


£1, 


" Tiry " 


*^ 


" V • 


¥^ 


n »4« r 


Id 


IT 4 U 


\d. 


" "At ^ 


Iqr. 


" ^ " 



5* IT i " pound tf f \d. «r ^^^ .» jd 

^' " T^rr " pound // » Id » 4 " ^^* 

7' " Tin " shilling a tt yi' f* -^ ^ id. 

8. ff -g^ w ton w w 1 qr. » -^ ir 1 q^. 



Vn. To FIND THE VALUE OF A FbACTION OP A GIVEN 
DENOMINATION. 

BuLE. — ^Beckon the upper figure of the fraction as so many of 
the given denomination, and then divide it by the under figure, as 
in Compound Division. 

Example. — What is the value of f of a pound ? 

£2 

^ Here the 2 is reckoned as £2, and divided 

3 )dO by 3, as in Compound Division. 

185. 4d Ans. 
Exercises. — What is the value of — 



1. f of a shilling. Abb. 8d 

2. ^ » pound, rr 128. 6d 
8. ^ ff pound. If is. 2d. 



4. ^ of a shilling, Ana. 6|d ^ 

5. -^ It pound, €5.5^.^ 

6. -^ n ton, It 15cwt6. 
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Vni. To CONVBET A GIVEN SUM, AS lis. 6d,, TO A FbACTION OP 
ANOTHER DENOMINATION. 

BuLE. — Convert the given sum into its lowest denomination, 
and place it as the numerator ; then convert one of the proposed 
denomination into the same denomination as the other, and place 
it as the denominator : the resulting fraction may then be reduced 
to its lowest terms. 

Example. — Convert Zs. Sd, to the fraction of a pound. 

3*. 3d,f reduced to pence, its lowest denomination =: _a9 }^nf £1 

£1, reduced to pence = SIO *~~ 80 

Exercises. "^ 

1. Convert 6s. 9dL to the fraction of a pound, . . Ans. £|^ 

2. // Us.lid, // // . *r £||j 

3. » 16& Sd // tf , ^ » £^ 

4. // 1 qr. 12 lbs. to the fraction of a cwt., Ans. -fy cwt. 



ADDITION OF VULGAR FRACTIONS. 

BuLE. — ^Convert the fractions, if they have different denomi- 
nators, into others having a common denominator; then add 
together all the numerators, and under the sum write the common 
denominator : the resulting fraction may then be reduced to its 
lowest terms. 

K the answer is an improper fraction, reduce it to a whole or 
mixed number. 

Note. — ^When mixed numbers are given, add the fractions first, and 
then the integers : when fractions are compound, before adding, con- 
vert them into simple fractions ; and if of different denominations, 
convert them into the same denomination. 

Example, — ^Add together {, f , -^. 

4 _ 120 These are first con- 

1 — loo verted to firactions having 

8 ~~ T50 a common denominator, 

-^ = T^ by Reduction, Rule V.,* 

page 69 ; the numera- 

120 + 100 +45=:2a ^ M^ j^ ^^ ^^ ^ ihen added to- 

Common dwioimtii at or ifiO 30 30 ^ther, and the common 

denominator written be- 
low their amount : the answer being an improper fraction, is converted 
into the mixed number 1 



* The weond method uoder Rule V., Is used in this example. 

Exercises, — ^Add together — 



1. ^ f Ans. 1^ 

2. i f I " m 

». i A ^ " lA 



4. # ^ i^ Ans.2ttf 

5. ^cH- ^oft\r<rfH " -Hi 

6. 12^ 24^ 17i u 6H 
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SUBTRACTION OF VULGAR FRACTIONS. 

HuLE. — Convert the fractions, when of different denominators, 
into others having a common denominator; then suhtract the 
numerator of the one from that of the other, and mider the 
difference write the common denominator : the resulting fraction 
may then be reduced to its lowest terms. 

Note. — ^When mixed numbers are given, before subtracting, convert 
them into improper fractions : also, convert compound into simple 
fractions, and if of different denominations, convert them into the 
same denomination. 



Example. — From f take |. 

30 — 28 = 



Common denominator 35 



■■ Ans. 



These are first converted to frac- 
tions having a common denomina- 
tor; the numerator of the one is 
then subtracted from that of the 
other, and the common denomina- 
tor written below the difference. 



Exercises. — What is the difference between — 



1. 


*' 


md 


f 


Ans. 


^■s 


4. 


7 
¥ 


and 


^A 


Ans. ^\ 


2. 


i 


u 


f 


// 


i\ 


6. 


t0fT% 


// 


h^^ 


" H 


3. 


* 


n 


^ 


1/ 


M 


6. 


49 


M 


23| 


u 25^ 



MULTIPLICATION OF VULGAR FRACTIONS. 

Rule.— Multiply all the numerators together for a new nume- 
rator, and all the denominators together for a new denominator : 
the resulting fraction may then be reduced to its lowest terms. 

Note. — Before multiplying, convert any mixed number into improper 
fractions, and compound into simple fractions : also, in order to sliorten 
the multiplication, the fractions maybe reduced to their lowest terms. 

A fraction is multiplied by an integer by multiplying its upper 
figure only : thus J multiplied by 6 are y = 4J, 

The result of multiplying by a fraction is to le»sen the multiplicand. 
This will be obvious if we consider that to multiply by 1 docs not 
increase a number, but leaves it the same as before, and consequently 
to multiply by less tlian 1 — that is, by a fraction — ^must diminish it. 

Example. — Multiply \ by ^. 



7^4 28 7 . 

« ^ 9 - 7"^ - 18 '^'"^' 




Exercises. — Multiply the following — 




]. -J by ^ Ans. ^ 


4. 6i by \i 


Ans. A^ 


2. ^ " tV " ^ 


6. foff ff 12i 


n 6i 


3. 4f // tV " 2H 


6. 79^ « 9X 


u 739 tV 
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DIVISION OF VULGAR FRACTIONS. 

Rule. — ^Invert the given divisor — thus, if it is ^, write it as f ; 
then multiply the two fractions together, and the resulting frac- 
tion is the quotient : it may then be reduced to its lowest terms. 

Note. — Before proceeding, convert any mixed numbers into improper 
fractions, and compound into simple fractions. 

A fraction is divided by an integer by dividing its upper figure only; 
thus |. divided by 4 are ^^ 

The result of dividing by a fraction is to increase a number, on the 
same principle that multiplying lessens it. See Multiplication, 
page 7*1 

Example. — Divide f by f* 

Here the divisor f is written as ^ ; 
3 w7__Jl^___7_. the two fractions are then multiplied 

5 ^ 6 ~" 30 "~ 10 **** together, and the resulting fraction 

reduced to its lowest terms. 

Exercises, — Divide the following — 



1. 


4 toy* 


Ana. 1-1^ 


4. 8 by| 


Ans. 20 


2. 


^" % 


" H 


6. ^of4^ « |of^ 


" 6A 


3. 


n "f 


// 10^ 


6. 46^ » 12^ 


" 3H 



Miscellaneous Exercises in Talgar Fractions. 

1. What is the sum of ^ and ^ ? . . . . Ans. l-,^ 

2. If -^ -^ and ^ be added together, what is the amount ? '/ 1^ 
& If we take ^ fi-om ^ what remains ? . . . " ii 

. 4.. What is the difference between ^ and f ? . " ^ 

5. Whether is -^ or f the greater number, and what is the 

excess ? . . . . . Ans. f is greater by J| 

6. How many sevenths are there in three and two-sevenths ? 

Ans. 23 sevenths. 

7. Multiply f by ^, Ans. ^ 

8- " 4 " l» " t\ 

^' " \^ " h * i? 

10. Divide f " 4^, " M 

11. « A " tV " M 

12. " i " *» " -^ 

13. » three-elevenths by eleven-twelfths, . . " -^ 

14. What is the half of a half? .... " \ 
16. How much is two-thirds of two-thirds ? • • " i 
16. Of what number is i the double ? . . . " ^ 
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17. What number multiplied by ^ gives f ? . . Ans. ^ 

18. What number is that, ^ of which is five-elevenths ? » 1^^ 

19. What is the seventh part of the half of three-eighths? » yf^ 

20. If two-thirds of 1 lb. cost 5^d., what will three pounds and 
a quarter cost ? . Ans. 2s, 2^d, ^ 

21. What is the half of a third part of £1 sterling ? Ans. 3«. 4d 

22. What part of £1 is 17s, Bd? . . . . Ans. I 

23. If three-eighths of a ship be worth £15,000^ what is the 
value of the whole vessel ? Ans. £40,000 

24. If a whole ship is valued at £50,000, what are three sixty- 
fourths of it worth ? Ans. £2343;, 15& 

25. If one man can do a piece of work in three days, how much 
of it can he do in a day ? Ans. -1- 

26. If five men can execute a job in one day, how much can 
each of them perform in the same time ? ... Ans. ^ 

27. If one man require three days to complete an undertaking, 
and another five, how much will they do in one day, if they work 
together at the same rate ? Ans. -j-^ 

28. If a man can perform three-eighths of a piece of work in 
one day, in what time will he finish it ? . . Ans. 2f days. 

29. A person pays away two-thirds of his money, and gets back 
two shillings ; what had he at first, if he has now the half of his 
original sum ? Ans. 12s. 

30. A man spends half of his money at one shop, and the third 
of the remainder at another; he finds that he has six shillings 
left ; what was the sum the man originally had ? . Ans. 18s, 

31. K we cut an apple into five parts, and one of these parts 
into seven others, what part of the whole apple is one of the smaller 
parts ? Ans. The tliirty-fifth part. 

32. Whether is three-fourths of 3 or four-thirds of 4 the greater 
number ? Ans. fds of 4, by 3-^ 

33. If a man give away three-sevenths of £14, how much money 
has he left? Ans. £8 

34. If a man who has twenty-five guineas, give away two-fifths 
of it to one man, two-fifths of the remainder to a second, and the 
rest to a third, how muich money does each of them receive ? 

Ans. The first, £10, 10*. ; Second, £6, 6«. ; Third, £9, 95. 

35. If one cock empty a cistern in five, and another in four hours, 
in what time will they empty it if used together ? Ans. 2^ hours. 

36. If a greyhound's leap is one-fourth longer than a hare's, in 
what time will it overtake the hare that is fifty leaps before it, and 
that they both take one leap in a second ? Ana. 3 min. 20 sec. 

37. Two men set out at the same time, the one from London 
to York, and the other from York to London ; the one travels at 
the rate of 5^ miles an hour, and the other 6^ ; in how many hours 
will they meet, the distance between the two places being 197 
miles ? Ans. 16ff hours. 



DECIMAL FRACTIONS. 



Decimal Fractions are those which express tenths, or combi- 
nations of tenths, and are usually indicated by figures in the same 
way as integers, except that a. point is placed before them for dis- 
tinction : thus — '3, thxee-tenths; '47, forty-scTcn hundredths. The 
term is derived from the Latin word decern, signifying ten. 

In decimal fractions, instead of the numerator and denominator both 
being expressed as in Vulgar Fractions, the numerator only is written 
down (hence the fraction is written in the same way as integers), 
and the denominator is always understood to be either 10, 100, 1000, or 
some other combination of tenths, according to the number of figures 
in the numerator. If the numerator consists of 1 figure, the under* 
stood denominator is 10 ; if of 2 figures, it is 100, and so on ; the 
denominator being always 1, with as many nothings annexed as there 
are figures in the numerator : for example—^ are written decimally *9 ; 
or Tftfly as '99. An integer with a fraction, as 3^, is written thus— 3*9; 
the point [ • ] marking the separation between them. 

As in whole numbers, a figure increases in value ten times by every 
removal to the le/i of the units' place, so in decimals, a ^gare decreases 
in value ten times by every removal to the riglU of the units' place : 
the first figure to the right of the point, or, as it is termed, the first 
j[dace of decimals, expresses so many teniks ; the second figure to the 
right, so many hundredths ; the third figure, so many thousandths; and 
so ouy according to the following table : — 

or I-tenth. 



•02. . 
•003. . 
•0004 . 
•00005. 
•000006 



1 

lO 

a 
loo 

a 
looo 

4 

io>ooo 

5 

lOOtOOO 

6 

liOOO'OOO 



' 2-hnndredths. 

V 3-thousandths. 

" 4-ten-ihousandttis. 

" 5-hiindred-thoiiaandths. 

" 6-millionths. 



•l-lOth. 

•12-lOOths. 

•123-lOOOths. 

•1234-I0,000ths. 

•12346 -I00,000ths. 

•123456 -i,ooo,oooths. 



Decimals are read from left to right, as in whole numbers, beginning 
at the first figure after the point, and naming them according to the 
number of parts expressed by the figures ; thus— 5'376, is read five, 
and tluree hundred and seventy-five thousandths. 

The annexing of nothings to decimals does not alter or increase their 
value : thus '5 and *500 express the same value, because *5 bears the 
same proportion to 10, that *500 does to 1000, each being equal to 
one-half ( j). 

The prefiaing of nothings to decimals decreases their value tenfold 
for every nothing prefixed : thus -1 {^) becomes '01 (-j^) by prefix- 
ing one nothing. 

The calculations in Decimals are perfonned in the same way as in 
integers, and hence their great convenience and utility. 

Decimals are useful in astronomical, chemical, and other scientific 
calculations, which require much nieety and minuteness. 

Decimals may be reduced, added^ svbtracted^ mtUHpUed, or divided. 



REDUCTION OF DECIMALS. 

L To CONVERT A VULGAK F&ACTIOK INTO A DECIMAL. 

BuLE. — ^Annex as many nothings to the numerator as will make 
it greater than the denominator, and then divide it iby the latter ; 
continuing to annex nothings and to divide till there is no remain- 
der, or till the same figures come to be repeated in the quotient. 

The answer must contain as many decimals as there have been 
nothings annexed to the numerator ; if there are not as many after 
dividing, pre/ia: the requisite number to the quotient. 

NoTK.— It is only some Vulgar Fractions that admit of being exactly expressed 
by decimals, as in Example 1, where, on dividing, the fraction terminates 
exactly in the decimal ; which is hence called a terminate decimaL There are 
other fractions, as in Examples 2 and 3, which cannot be exactly expressed by 
decimals, as they do not terminate exactly ; however, by carrying the divialoo^ 
to several places of decimals, as 8333 &&, IJie difiference between the decimal 
and the exact fraction becomes too trifling to be appreciable : such decimals' 
are called interminate, 

'} 

Example 1. — Convert the Vulgar Fraction f into a decimal. 

8)3000 Here 3 nothings require to be annexed before the 

-W=z . division comes to a close ; the answer, therefore, coa- 

'610 Am. Bi8t8 0f3dechnals. 

Example 2. — Convert % into a decimal. 

6) 500 '^^^ ^ A° example of an interminate decimal : after 

QQ annexing two nothings, and dividing by 6, the answer 

*oo Ac., Ant. is '83 and 2 over : by annexing more nothings, the 

division might be carried to an unlimited extent, as the 

decimals would always be 3 repeated continually, with a remainder 

of 2 over, however many nothings might be annexed. 

Example 8. — Convert ^^ to a decimal. 

22 ) 700000 Here the division may also be carried to an un- 

^..QiQ limited extent, by annexing more nothings ; the 

ololo *c., Ans. rest of the decimals would always be 18 repeated. 

JEarercises.— Reduce the following to decimals : — 



1. \ Ans. '2 

2. i ^ -5 

3. i f '25 



4. J Ans. 
6. i » 
6. « n 



75 


7. 


3 


8. 


48 


9. 



^ Ans.-0112 
^ *r -307692 
4f n -2142857 



Thb tkrm, Recurrino Dxcimal, is applied to those decimals in which the 
same figure or figures are continually repeated : they are called Repeating^ or 
Circulating, according to the number of figures repeated. 

A repeating decimal is where the tame figure is repeated, and is indicated by 
a dot placed over the recurring figure; thus, -833 ftc.. is written as -83. 

A circulating decimal is where two or more figures are repeated, and is 
indicated by a dot over the first and last recurring figures ; thus '31818 &c., is 

written as '318, and •739269i?5 ftc^ as '73925. 

When the decimal consists entirely of recurring figures, as '3, it is tormed 
a pure recurring decimal : when it consists partly of recurring, and partly of 

iioQ •recurring figures, as '83, it is termed a mixed recurring decimaL 



REDUCTION OF DECIMALS. 77 

n. To comrERT a terminate Decimal into a Vulgab Fraction. 

BiTLE. — Write the given decimal as the numerator, and for the 
denominator, write 1 and as many nothings as there are figures in 
the decimal : then reduce the fraction thus obtained to its lowest 
terms. 

Example. — Heduce '75 to a vulgar fraction. 

75 3 ^ 

Exercises, — Reduce the following to vulgar fractions — 

1. *5 . . . Ans. ^ 3. '25 . . Ans. I 

2. -04 . . » ^V 4. -78 . . «r ^ 

NoTK 1.— A pure recurring decimal is converted into a vulgar fraction hy 
writing as many nines for the denominator as tiiero are fig^ures in the decimal , 
thus •? is written J ; "SI as j^ = -ft. 

Note 2.— A mixed recurring decimal is converted into a vulgar fraction as 
follows :— Subtract the non-recurring figures from the decimal, and write the 
remainder for the numerator : then for the denominator write as many nities as 
there are recurrit^ figures, and annex to them as many nothings as there 
are noit-recurring figures : the resulting fraction may then be reduced to its 
lowest terms. 

Example.— Convert 7296 to a vulgar fraction. 

Here we deduct the non-recurring 
^-n , . figures, 72, ftt)m the decimal, leaving 

7836 less 72 = 7164 __ 199 7104 for the numerator, and then write 

99U0 275 two nines and two nothings for the de- 

nominator: the resulting fraction is 
thai reduced to its lowest terms. 



m. To CONVERT A GIVEN SUM, AS 2s. 6<f., TO THE DECIMAL OF 
A HIOHEB DENOMINATION. 

Rttlb. — Convert the given sum, when compound, to its lowest 
denomination ; convert also one of the specified higher denomina- 
tion to the same denomination as the other; annex as many 
nothings to the former as will make it greater than the latter ; 
then divide the one by the other, continuing to annex nothings 
and to divide till there is no remainder, or as far as the division 
is wished to be carried. There must be as many decimals in the 
answer as there have been ciphers annexed. 

Example, — Reduce 2s. 6d. to the decimal of a pound. 

Here 2s. 6d, is reduced to its lowest 

28, 6d, denomination, pence = 30, and one of the 

X2 specified higher denomination, pounds, is 

fiAfw QAAAA *»o reduced to pence = 240 ; nothings are 

J40)30000_ t,,gn annexed to 30, and the dividend 

^'125 Ans. divided by 240. As three nothings have 

been annexed, there are three decimals in 

the answer. 
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£xezx!iBes. 

1. Convert 12«. Bd^ Ss. 4d, and 6«. 8^ to the decimal of £1, 

Ana. £-625, £-26, £-31458S 

2. " 17s. 5|€?., 185. 7^, and ISs. 6(f. to the decimal of £1, 

Ans. £-8739583, £'93125, £-675 

3. /' 3s. lOJd, 19«. 9rf., and 16«. 86?. to the decunal of £1, 

Ans. £-1927083, £-9875, £-83 

4. " 4id,, 6d,, and Sd. to the decimal of £1, 

Ans. £-016, £-026, £-03 

5. " 2 qrs. 17 lbs. to the decimal of a cwt., 

Ans. -6517857142 cwt. 

6. " 3 cwts. 3 qrs. 8 lbs. to the decimal of a ton, 

Ans. •1910714286 ton. 

Note. — To convbbt Shillings, Fbnce, and FASTHiNas into the 
decimals of a pound, the following is a conyenient rule in practice : 

Beckon half the number of the shillings as the first decimal ; thus, 
consider 125. as '6 : if the number of shillings is odd, as 13s, carry the 
odd ]«. to the pence, conyert the pence, also the odd Is. into fertmncs, 
and include any farthings that are in the given sum ; then reckon the 
farthings as the second and third decimals, adding 1 for every 24 ; 
thus, if the farthings come to 54, reckon the. decimal as 5d (for 
twice 24). This rule gives the answer nearly correct ; it will never be 
more than i too much or too little. 

Example, — Convert 13s. Q}^. into the decimals of £1, . Ans. £-677 

Here the half of 13«.iB (Ss. audi over: the 6 is placed as the first decimal; 
then the odd Is. and the G^d, = Is. 6|d. are 74 &rthing8» and adding 
3 fjQxthings (for thrice 24), make 77 fiurthinga, which are placed as the 
second and third decimals. 

Exercises. 



1. 


7s. 6rf. 


=r 


-375 


8. 


4s. M. 


=r 


•226 


2. 


3s. id 


^ 


•166 


4. 


18s. id. 


=r: 


•916 



rV. To FIND THE VALUE OP A DECIMAL OP A GIVEN DENO- 
MINATION. 

Bulb. — ^Reckon the decimal as so many of the given denomina- 
tion ; then divide it, as in Compound Division, by 10, if it consist 
of one figure ; by 100, if it consist of two figures ; and so on ; using 
always as many nothings as there are figures in the decimal. 

Example. — ^Find the value of je*876. 

£.375 Here, £'375 is reckoned as £375, and as there 

20 are three figures in the decimal, we divide by 

1000, according to Compound Division, Rule III., 

7,500 page 52 ; there being no pounds in the answer, 

12 we reduce £375 to shillings, and point off 3 

QQQ^ figures, leaving 7s.; then reducing the figures 

' pointed off to pence,we again point off 3 figures. 

An*. 7s. 6dl leaving Qd. 



REDUCTION OT DECIMALS. 



7» 



1. 

2. 
3. 
4. 
5. 

6. 
7. 

8. 



Exercises. 

Find the talue of '75s., Ans. dd. 

£•85, .... // 17». OcL 

X-460, // ds,Od, 

£•676, .... // 18«. 6dL 

•425 tons, . Au8. 8 cwts. 2 qrs. 

£•6376 ; £^78126, >f 12s. 9c?. ; 16». 7^. 

£1^928126 ; £^16626, // £1, 18s. 6f^. ; 3s. 1^ 

1^476 tons, . . // 1 ton 9 cwts. 2 qrs. 



u 



If 



It 



If 



II 



If 



If 



Note. — ^The decimals of a Pound may in practice be conveniently 
valued by the following Rule, three decimal pla.ce8 being taken. 

Reckon the double of the first decimal as so many shillings, and the 
second and third decimals as so many farthings — ^less 1 farthing for 
every 25 : thus — to find the value of £*364, reckon 3 as 6s, and 64 as 
64 fkrthings, less 2 (for twice 25), making 62 farthings or Is. 3Jcf., and 
the answer is 7s. 3^^. This rule will give the answer nearly correct : 
it will never be more than ^d, too much or too little. 











Exercises. 










1. 


£•182 


' "" 


8s. 


7%d, 


3. 


£•825 


:^ 


16s. 


6(/. 


2. 


£•376 


"^"^ 


7s. 


Qd 


4. 


£•924 


^ 


18s. 


5K 



ADDITION OF DECIMALS. 



EuLE. — Write down the numbers in such a way that the points 
shall be directly under each other ; thus having units under units, 
tens under tens, &c., in integers ; and in decimals, tenths under 
tenths, hundredths under hundredths, and so on ; then proceed as 
in Simple Addition : the decimal point in the answer is placed 
directly below the other points. 

jE7a;ainpZe.— 234*678 
3976 
4662307 
730^6687 Annoer. 



1. Add 637^4, 
9863-6, 
7-9664, 
298-66, 

(19-023, 
t-08366. 



2. » 

3. t 

4. «^ 

6. " 



6. 



// 



( 31-01, 
t 



,16-310, 



Exercises. 

295-76, 4686-314, - 
275^146, 3912^78660, 
10^12450, 46^764361, . 
475-672, 64-89008, 

1-7854, 736-93072, 15-391,) 
•713926, 8327-591, •00086,> 

162-718, -037, 8-6196,) 
•38279, -00616, 27-382,) 



Ans. 



// 



6519^474 

14051-4325 

64-844261 

829-21208 



n 9101-619666 



246-46644 
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SUBTRACTION OF DECIMALS. 

KuLE. — Write down the numbers so that the i>ojnt8 may be 
under one another, as in Addition ; tlien proceed as in Simple Sub- 
traction. Wlien there are not as many figures in the upper as iiji 
the ui^der line, nothings are supposed to be annexed to the former. 

Example. — ^From 643'167 
take 29-76231 



613'39469 Anncer. 




Exercises. 






1. From 9-267 take 6-7203, 


• • 


Ans. 2-5467 


2. » 14-796 // 12-605, . 


• • 


2-191 


3. '/ 19-876 » 8-042361, 


■ • 


if 16-833639 


4. 1/ 17-96432 if 12-3745, . 


• 


6-58982 


5, n 11 IT 3-16847, 


• 


7-83153 


6. /r 316-281 f 30-379624, . 


• • 


if 285-901376 



MULTIPLICATION OF DECIMALS. 

EuLE. — ^Write down the multiplicand and multiplier without 
attending to the points, and multiply as in Simple Multiplication ; 
then point off from the product as many decimals as are contained 
in both quantities: if the product does not contain as many, 
prefix nothings to make up the required number. 

JE'ararwpfes.—Multiply 3-061 by 2-5, and -2312 by -021. 

(1.) 3061 In No. 1, there being four decimals (2.) '2312 

25 in the two quantities, four decimals .noi 

are pointed oflFin the answer. 

1 5305 In No. 2, there being seven dechnals 2312 

(*][22 ^^ ^^^ ^^^ quantities, and only five 4624 

in the product, two nothings must be 

7-6525 Am. prefixed to make up the number. -0048552 Ans. 

Note. — To Multiply by 10, 100, or 1 with any other number 
of nothings annexed, it is only necessary to remove the decimal 
point as many places to the right, as there are nothings in the 
multiplier, thus — 46-78 multiplied by 10, becomes 467-8. 





Exercises. 






1. Multiply 


46-78 by 2-3, 


. Ans. 


107-594 


2. 


321-76 « 6-42, . 


tf 


1743-9392 


3. ff 


45-021 // -023, 


a 


1-035483 


4. 


1-3215 // -0051, . 


II 


•00673965 


5. tf 


97-236 /' 10, 


ft 


972-36 


6. ff 


164-321 // 100, . 


It 


154321 


7. if 


274-93857 ff -0283, 


ft 


7-780761531 


8. 


3-1415967 if 3-795, . 


If 


11-9223594765 
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DIVISION OF DECIMALS. 

Rule.— Divide as in Simple Division, without attending to the 
points : then point off as many decimals in the answer, as the 
dividend contains more than the divisor. If the quotient has not 
as many figures as will allow of this, prefix the required nothings 
to make up the niunher. 

Wlien the dividend has not as many decimals as the divisor, 
before dividing, annex as many nothings to the dividend as will 
make the decimals in both equal. 

When there is a remainder after dividing, the division may be 
carried further by annexing nothings to the dividend, which, of 
course, must be taken into account in pointing off the decimals in 
the answer. 

Example l.—Divide 3*36 by 2-1. 

2-l)8-36(l-6 

21 Here one decimal is pointed off in the 

Y^ answer, as the dividend contains one deci- 

f ^'^ mal more than the divisor. 

126 

Example 2.--Drvide 3-36 by -105. 

"105 ) 3*360 ( 32* Before dividing, a nothing is here annexed 

315 to the dividend, to make the decimals in 

;jT^ the dividend and divisor equal : and being 

^irz thus equal, there are no decimals in the 

?15 answer. 

Example 3.— Divide -336 by 21- 

21* )*386( '016 Here the quotient is 16, but as the divi- 

2 1 dend has three decimals and the divisor none, 

rrr^ the answer ought to have tliree decimals : 

f ^^ a nothing, therefore, requires to be prefixed 

I^P to the quotient, to make up the number. 

Note.— To Divide by 10, 100, or 1 with any other number of 
nothings annexed, it is only necessary to remove the decimal point 
as many places to the left as there are nothings in the divisor; 
thus— 124*5 divided by 100, becomes 1*245. 

Exercises. 

1. Divide 231*0 by 4*2, . 

2. » 36*21 1/ 21*3, 



If 
If 



8. n 7*424 *f -32, . 

4. i» 124*5 >f -15, 

5. f 497*235 i» 10, . . 

6. » 1284*127 i» 100, . . 

7. n 16-7235 98*7629, . 

8. * 71*287 f -069184, ... -» 10296857 

See EXCRCI8XS in Dkcimal MoacY, Appcndix, page 139. 



Ans. 55* 

/f 1-7 

23-2 
830- 
n 49*7235 
If 12-84127 
If -1693297 



i 



PBACTICE. 

Pbactioe is a short method of calculating the value of goods, &c., 
by means of fractional or aliquot parts of the price. 

One number is said to be an aliquot part of another, when it is 
contained in it an exact number of times : thus 4 is an aliquot part 
of 16 — ^namely, \ — ^as it is contained in it exactly 4 times. 

The calculations in Practice are performed by means of such tables 
of aliquot parts as the following, which should be carefully committed 
to memory. 

The Rules of Practice are generally employed instead of those of 
Compound Multiplication, for calculating the prices of goods, &c, as 
the working is in many cases easier and shorter. 

TABLES OF ALIQUOT PARTS. 

MONBT. 



10/ 
6/8 

% 

3/4 
2/6 

1/8 

1/4 
1/3 

1/ 
6d. 

6d. 

4d 

3d 

2d. 

\\d. 

Id. 

Oid. 

Oid. 



i ot£l 

i • 
4 ' 

i 

i 
i 

A 

iof 1/ 
i ' 
i • 
i 
i 

^of Id. 

i " 



H 



It 



It 



II 



It 



It 



It 



3/4 
2/6 



= i of 10/ 



2/ 
It 

1/8 



1/4 

It 

1/3 

It 

lOJ. 

a 

It 
It 
It 
u 



\ 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 



It 
It 
= 4- » 



of 6/ 
// 10/ 

If 4/ 
« 10/ 
If 6/8 

6/ 

3/4 

6/8 

10/ 

6/ 
2/6 



= tV '^ 10/ 



i 



6/8 

8/4 
2/6 

1/8 



9rf. 
8<f. 



= tV of 7/6 



5d, = 

id " 

If :;= 

If = 

3rf. = 

// = 

It = 

Ofrf. = 

XT =: 

It ;= 



4 
4 
4 
4 
4 

4 
4 
4 

1^ 
4 

4 

4 
4 
4 
i 
4 



If 



It 



If 



II 



It 



ft 



= -rV ff 



// 



*/ 
3/4 

2/ 
1/4 

6/ 
6/ 
3/4 

2/6 

1/8 

4/ 

3/4 

2/ 
2/6 

2/ 
1/8 

6cr. 

6d. 

f 3d. 
• lid. 



It 



If 





WEIGHT. 




2 qrs. = ^ of 1 cwt. 
Iqr. =J If 
14 lbs. =ioflqr. 

7 IT =J 
4 ir =1!- *» 
8i 1. = i If 


161bs.= ^1^ ofl cwt. 

14 lbs. = ^ If 

' It = 1 of 2 qrs. 

81b8.= ^ If 1 cwt. 

If =: ^ If 2 qrs. 

;/ = ^ If 161b8. 


7lb8.= T^of 1 cwt. 

ir =: |. w 2 qrs. 

If = i It 141b8. 
4 lbs. =3 A^ ff 1 cwt. 

If = ^ // 2 qrs. 

If — ^ It leibs. 



The same principle of aliquot parta can be applied to any other weights or 
meamrea. 



P&ACTICE. 



83 



1. When the given quantity is a simple number, and the 

PBICE IS AN ALIQUOT PABT OF £1, OB Is., OB Id, 

Bulb. — Consider the quantity as so many pounds, shillings, or 
pence, according to the aliquot part used : that is, if the price be 
an aliquot part of a pound, consider the quantity as so many 
pounds ; if part of a shilling, consider the quantity as so many 
shillings, &c. : then divide the sum as in Compound Division, by 

2, if the aliquot part is ^ ; by 3, if it is ^ ; by 4, if it is i^ ; and so 
on; converting the quotient, when necessary, into its highest 
denomination. 

Example 1. — What is the price of 713 yards of silk, at Ss, 4rf. 
a yard? 

£ £ Here the quantity is considered as 

3/4 r= A ) 713 £713, and is divided as in Compound 

Division, by 6, because Ss. 4d. is the 
^thof£l. 



£118 16 8 Am, 



Example 2. — ^What is the price of 1266 yards of cotton, at 4td. 
a yard? 

Here the quantity is considered 
as 12565., ana is divided by 3, as 
4d. is J of a shilling : the quotient 
is 418s. ScT., which being converted 
into its highest denomination, gives 
£20, Ids. 8a. for the answer. 

Exercises. 



t. 8. 

4^ = 1) 1256 
2,0 )418 8 



£20 18 8 Ant. 



Find the value of the following : — 



1. 6784 yards at 

2. 4718 /r 

3. 939 u 

4. 1617 n 

5. 2031 - 

6. 2732 

7. 8621 » 

8. 973 

9. 1724 » 

10. 784 

11. 917 

12. 915 n 

13. 1346 <r 

14. 1845 n 
16. 2735 

16. 8716 f* 

17. 8786 IT 

18. 3461 

19. 7234 « 

20. 3475 I* 



O^d 

0\d, 

Id. 

IK 

2d. 

Zd. 

4d, 

6d. 

Is, 

Is. Sd. 

Is. Sd. 

2s. 

28. ed. 

2s. 6d. 
Ss.id. 
4s. 

58. 

68. 8d. 
6s. Sd. 
10s. 



Ans 


. £6 


6 


It 


9 16 


7 


n 


3 18 


3 


n 


10 2 


H 


If 


16 18 


6 





34 3 





» 


60 7 





H 


24 6 


6 


H 


86 4 





n 


65 6 


8 


a 


76 8 


4 


It 


91 10 





n 


168 5 





If 


230 12 


6 


It 


466 16 


8 


H 


743 4 





W 


946 10 





If 


1163 13 


4 


41 


2411 6 


8 


m 


1787 10 






84 INTRODUCTION TO ARITHMETIC. 

IL When the quantity is a simple number, but thb pbicb is 
not AN aliquot part of £lj OR Is., OR Id. 

Rule. — Find the nearest or most convenient aliquot part of tlie 
price, and divide the quantity as in Hule I. ; then take such other 
parts as will make up the rest of tt|^ price, and divide in each 
case, that sum of which the aliquot part is taken ; then add all the 
quotients together for the answer. 

When there are pounds in the price, multiply the quantity by 
the pounds, and add to the product the value of the aliquot parts. 

When the price is near a pound, and the difference is an aliquot 
part of a pound, the given quantity may be reckoned as so many 
pounds, and the aliquot part for the difference subtracted from the 
amount ; the result is the answer. 

Note. — ^Before beginning to divide, the sums represented by the 
different aliquot parts to be used, should be written opposite the 
parts, and then added together, that it may be seen if the whole of 
the price has been taken into account. 

Example 1. — ^What is the price of 360 yards at 155. ? 

£360 Here we reckon the quantity as 

1 A/ — 1 * ^1 Ton £360, and divide it by 2, as 10s. is 

Ki " t ' Sa the ^of £1; and then the quotient 

_oi_— i » 10/ _»0 ijy 2, as 5s. is the } of 10^ The 

16/ £270 Ant. answer is £270. 

Example 2.— What is the price of 649 yards at 18s. 9^ a yard. 

£549 Here we take the va- 
rious sums that make 
up IB*. 9Jrf. (adding 
them together to see 
that the sum is correct)^ 
and write opposite them 
the respective aliquot 

18/9i" £515 16 71 Am. Pa^^s thrft they tepre- 

' * * sent. We then divide 

the given quantity, 
which is considered as £549, by 2 for the first aliquot part ; the quo- 
tient by 2 for the next ; and so on ; always dividing that sum of which 
the aliquot part is taken. In the present example, it will be noticed 
that 3s. 4(/., which is \ of 10s., divides the quotient of 10s., and not tliat 
which immediately precedes it, because it is J of 10s. that is taken. 
Wheu all the aliquot parts have been used for dirision, the quotients 
are added together for the answer. 

Example 3.— What is the price of 1546 yards at 18s. 4rf. 

£ yd*. Here if the price were £1 per 

1/8 = tV ) 1^^6 yard, the answer, it is erident, 

128 16 8 would be just as many pounds 

£1417 3 4 Am. f l^f' * }'^^ ^ ^^^ P"^ ^ 

Is. oo. less than a pound — that 

is, Jyth part less — l-12th of 

the number, considered as pounds, is subtracted from it, and tho 

difference ia the price of so many yards at 18s. id. 



10/ =iof£l, 


274 10 


6/ = -^ , 10/ 


137 5 


3/4 = i , 10/ 


91 10 


od. = i » 3/4 


11 8 9 


0^.= -^» 5d. 


1 2 10^ 



PRACfnOB. 



^ 



ExampU 4. — ^What is the price of 424 cwts. at £2, 7«. 6rf. a cwt. ? 

424 

Here we first multiply ijlie 

quantity 424, by the pounds, 

2, and then ascertain the price 

at 7^* 6</. by taking aliquot 

parts; the whole is added for 

the answer. 



5/ 
7/6 





2 


= iof£l, 

= i » 5/ 


848 

106 

53 



£1007 Am. 



Exercises. — Find 

1. 2764 yards at 

2. 3843 n 

3. 4536 n 

4. 1635 '/ 
6» 893 « 

6. 4735 f» 

7. 895 f/ 

8. 1834 

9. 1732 */ 
10. 3162 // 
IL 2763 

12. 1782 » 

13. 2364 // 

14. 4623 // 

15. 4768 * 

16. 3217 

17. 5326 // 

18. 3172 f 

19. 1637 

20. 2354 

21. 1859 

22. 978 * 

23. 1086 n 

24. 1884 

23. 2137 f 
26. 217 cwts. at 
254 



27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 



187 
845 
293 
317 
381 
637 
462 
619 
736 
426 
387 
314 
437 



// 



// 



// 



the value of tHe following : 

O^dL . 
2^. 
Hd. . 
4^ 
bd. . 

lyt. . 

9e/. 

10^ . 
8^. 
2s. id, 
4s. Sd. 
5s. 7id. . 
7s. 6d. 
Ss. id. . 
9s. 

12s. ed. . 
13s. id. 
15s. 
16s. Sd. 
17s. ed. 
18s. 

18s. id. . 
19s. 
£1, 8s. id. 
£1, 9s. 6d. 
£1, 12s. 6d. 
£1, 16s. 
£1, 17s. 6d. 
£2, 8s. Sd. 
£2, 14s. 6d. 
£3, 12s. 9d. 
£3, 17s. id. 
£4, 5s. 10^6?. 
£2, 16s. Sd. 
£5, 9s. Sd. 
£4, lis. Sd. 
£6, 14s. id 
£3, 6s. 9J</. 



Ans. 



// 
tf 
tt 
It 
» 
tf 
It 
It 
It 
II 
It 
It 
It 
It 
It 
It 
It 
It 
It 
It 
It 
It 


It 
It 
It 
It 
It 
It 
It 

n 

It 
It 
It 
It 
It 





£8 

12 

47 

23 

16 

98 

20 

67 

64 

138 

97 

207 

551 

1800 

1788 

1340 

2396 

1982 

1091 

1765 

1549 

856 

932 

1268 

2030 

807 

374 

303 

621 

549 

771 

1038 

1953 

1786 

2657 

2082 

2335 

1773 

2109 

1459 



12 9 

2i 

6 

16 10^ 
14 10^ 
12 11 
10 2i 

6 3 

19 

6 9 

17 H 

18 

12 
4 H 

8 4 

14 

10 

6 8 

10 

3 4 

16 
8 

13 4 
3 
8 4 

13 

17 6 




7 
7 
4 
6 



6 
4 
6 
9 



8 

16 7i 
10 
18 
15 

8 

17 04 
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INTEODUCTION TO AEITHMBTIC. 



m. When the quahtitt contains a Reaction. 

Bulb. — Calculate the yalue of the integer by either of the pre- 
ceding rules ; then multiply the given price by the fraction,* 
and fi4d the whole for the answer. 

* See Compound Multiplication, Rule Y. page 48. 
Example, — What is the value of 3276f yards at 5s.? 



5/ = X ')3276 Here we calculate 5«. 


/ ♦ 


g, Q the value < 
^ o Q yards; thei 
" *> y the valiifl 


rf the 3276 3 




\rr^^, 4)16 

both sums 8s. 9c?. 




£819 3 9 Ant, and add 




for the answer. 




Exercises. 




Find the value of the following : — 




1. 889J cwts. at £0, 18s. 4rf. 


. Ans. £769 6 3 


2. 917i 


n £1, 4s. Qd, 


« 1123 18 9 


8. 1018i 


u £1, lis. 6c/. 


// 1604 10 1\ 


4. 17874 


// £2, ^s, 9</. 


» 4061 8 6if 


5. 23641 


»/ £2, 14s. 8c?. 


If 6462 12 6 


6. 3186^f 


// £3, 13s. 6c?. 


» 11706 19 6 


7. 2873f 


V £2, 16s. 8c?. 


// 8141 18 9 


8. 3657f 


u £4, 18s. 4c?. 


// 17984 6 \\\^ 


9. 1789^^ 


V £1, 16s. 6g?. 


>' 3176 4 8^^ 


10. 876^ 


// £1, 17s. 3g?. 


n 1632 19 n\^ 


11. 1234| 


£1, lis. \\\d. . 


n 1971 2 10^^- 


12. 7291* 


u £1, 19s. 9|c?. 


» 14514 10 IW 



lY. WhBM the QUANTITT consists of SBVESAL DENOMINATIOK8. 

KuLE. — Multiply the price by the highest denomination of the 
quantity, and for the other denominations take aliquot parts of 
the quantity, and proportionate aliquot parts of the price. 

Example, — What is the value of 7 cwts. 3 qrs. 7 lbs. at 
£5, 12s. ed. per cwt. ? 

Here the price, 
£5, 125. 6d. is multi- 
plied by the 7 cwts. ; 
then for 2 qrs. the 
price of ^ cwt. is 
taken; for 1 qr. the 
half of the price of 
2 qrs.; and for 7 lbs. 
the ^ of the price of 
1 quarter. 



cwts. 
7 


qrs, 




lbs. 
= 




£5 12 


6 

7 







2 
1 



= i cwt. 

= i of 2 

^7 = i , 1 


qrs. 
qr. 


39 7 
2 16 

1 8 
7 


6 
8 

H 

OiJ 



£43 18 lOf f Ans. 



PBAOTICE. 



S7 



» 



n 



^xeroses.— Find the value of the following : — 

1. 9 cwts. 1 qr. 14 lbs. at £2, 85. ^d. Ans. 

2. 15 *» » 16 tt £1, 18«. 9</. . 

3. 21 */ 2 f/ 8 *r £3, 5s. 8c?. . 

4. 38 // 3 // 6 // £8, 14s. Id, 

5. 25 qrs. 4 bush. 2 pks. at £3, 15s. 6c?. . 

6. 76 yds. 3 qrs. 2 nails u £0, 14s. 6fl?. 

7. 136 acres 3 ro. 20 per. n £1, 9s. 60?. . 
a. 273 gallons 6 pints 1* £0, 15s. Sd, 



£22 14 8i 

29 6 9J H^ 

70 16 6^ ^ 

// 107 8 3^ii 

// 96 9 ll{ I 

// 66 14 8i 

// 201 17 9| 

// 214 8 9 



V. To FIKD THE VALUE, BY MULTIPLYING THE QUANTITY BY THE 
FBICE. 

EuLE. — If the price be pence, consider the quantity as so many 
pence ; or if shillings^ consider the quantity as so many shillings ; 
and then multiply by the number of pence or shillings : if the price 
be shillings and pence, multiply by the shillings, and by a propor- 
tionate fraction for the pence ; or if pence and farthings, multiply 
by the x)ence, and by a fraction for the farthings. 

Note. — Jf the price be an even number of shillings, multiply the 
quantity by half the number ; then double the last figure of the pro- 
duct for the shillings of the answer, and the rest of the figures are the 
pounds : thus, to find the price of 426 yards at 4s., multiply 426 by 2, 
making 852 ; then double the last figure for the shillings of the answer, 
and the other figures are the pounds : the answer thus being £85, 45. 

ExampUs. — ^What is the cost of 112 lbs. at Id, and at 3s. 6d ? 





C^,^ In No. 1, we consi- 




(2.^ 






^ ' . derthell2a8 Uid. or 


X. 


\ 


s. d. 




d. 
112 = 


. . 9». 4(1., and then mul- 

-Q^ tiplyby?. 

- ^ * In No. 2, we reckon 


112 


= 5 


12 

H 






7 the 112 


as 112«., and 




16 


16 




£SK f% /L Ant multiply T'>y 3* J the 3 
AO 4 AW. representing the shU- 




2 


16 






lings, and the i, theOci. 




£19 


12 Ans. 


Ex^rdtes. — What is the cost of the following? 


— 






1. 1 cwt. of sugar, at 


%d. per lb. 


• 


Ans 


1. £ 3 14 


8 


2. 1 


a n 


9ic?. t 


* 


n 


4 8 


8 


3. 60 lbs. of soap, r/ 


6d. If 


• 


It 


1 5 





4. 87 


m Starch, » 


l^d. » 


• 


It 


3 16 


n 


5. 100 


» candle, » 


8fJ. » 


• 


It 


3 12 


11 


6. 138 


^ards of calico, » 


h\d, per yard, 


n 


3 


H 


7. 123 


» silk, It 


7s. » 


• 


If 


43 1 





8. 150 


n It » 


3s. It 


• 


n 


22 10 





9. 186 


» of linen, » 


2s. Zd. 


• 


It 


20 18 


6 


10. 246 


n n 


3s. 9(/. It 


• 


It 


46 2 


6 


11. 47 


f of cloth, u 


8s. II 


• 


It 


18 16 





12. 59 


u u tt 


^S, II 


• 


n 


17 14 





13. 75 


It It a 


12s. 


• 


It 


45 





14. 105 


m H V 


18s. 


• 


It 


94 10 






MlKelluwooi ExerciKg ia Pnctlco. 




lindtlieTalueofSMyardsjitSs.!!./. Ain.ri32 11 


667 lbs. at £1, 7.'. CI. 


779 12 6 


- 1361 oivts. atCs. Tr/, 


1196 10 6 


- 9327 qrs. at 2s. 4rf. 


1088 3 


764 yardi at 31<£ 


11 3 10 


. 8997 . 7..9rf. 


1548 16 9 


482 cwta. at X7, 3«. Zd. 


3428 4 6 


, 9647ii. at 15s. G(/. . 


7476 8 6 


. 4325pal3. atil, Ills. 8</. - 


7929 8 i 


189 yarda at £a, is. Trf. - 


610 6 3 


■ 3716 lbs. at 7t<i 

. S943 0Z. at9<£ . . > 


lie 2 6 


110 7 3 


" 8916 qrs. at 3s. 9rf. 


734 6 


475 gals, at £5, 6j. 8rf. 


2633 6 8 


968 cwlB. at £8, 2j. 4i - 


8016 18 8 


' 1284 " 6jd: . I' 


84 14 If 


" 6678 tons at It. ^d. 


608 13 1 


. 9012 " £7, 16j. IM. . 


70218 10 


. 761 lbs. at £1, 12,. 6d . 


1220 7 6 


. 39S4 acres at 8j. 8rf. 


1717 U 8 , 


. 1009 - £1, 6i. Wd. . 


1803 5 10 


374 yanl« at 64d: 


8 11 5 


' 2166 tODB at 6s. <li± 


737 15 10* 


" 2772 cwts. at £2, 71-. SJi - 


6674 16 9 


. 4165 qrs. at £8, Is. ll^i - 


12902 16 6i 


- 1893 lbs. at 2.. 10|rf. 


274 1 9J 


. 2714 0Z. at£l, 16s. ll<t . 


5009 11 10 


' 1862 yards at £2, 3,. bid. - 


4047 18 m 


« 3931 " 2s. Hi 


G73 6 6 


, 6624 . £1, 163. 9irf. . 


10064 12 I 


793 lbs. at £3, Cj. lOjtt - 


18G9 6 4} 


. 126uwla. at I7s, DiJ. 


109 3 3^ 


937 toit» at 19(. Cd. 


913 11 6 


. 182* qn. at 13s. 4irf. 


1221 14 


. 2793 01. at £2, Is. ^d. 


6766 7 71 


•r 1396 acreaat£I, 18s. llji . 


2867 2 9} 


- 2068 yarda at 12s. lOJrf. 


ISSl 6 G 


- 1754 tons at £1, 16s. Ud - 


3149 17 10 


~ 8967 cwlB. at 6s. OW. 


3064 7 8J 


391 yarda at £B, 8s. e^rf. - 


2121 19 9* 


" » 7184 barrel! at 6s. lOid. 


2110 6 


' 827i yards at £1, 2s. 7id. - 


370 9 8i 


- 756Jcwts. at£3, 18s. erf. ' 


2970 11 fi 


742e»tB.lqr.23lbs.at 




£8,iys.1rf.p«rcwt. 


2945 1 S^ 


. . 12 ac. 3 ro. 2S po. at 




£103,13s.11<iperacrc. . 


1338 6 6ii 



PRACTICE. 89 

1. What is tho value of a carpet, measuring 46 yards, at Ss, 4</. 
a yard ? . Ans. £7, ISs. id. 

2. What will a piece of linen, measuring 54 yards, amount to 
at 25. Sd. a yard ? Ans. £7, is, 

3. Bought 2136 lbs. of sugar, at 7}^d, per lb.; what did it 
amount to ? Ans. £66, 15s. 

4. Sold 3564 yards of calico, at Sd. a yard ; how much did I 
receive? Ans. £118, 16s, 

6. What is the price of 2 cwts. of soap, at 6 J</. per lb. ? 

Ans. £4, 188. 

6. Bought 2 pieces of linen sheeting, each measuring 54f yards, 
at 2s. 2d, a yard ; what did I pay for the whole ? Ans. £11, 17s. Sd, 

7. What is the value of a chest of tea containing 97^ lbs. at 
4s. Sd, per pound ? Ans. £20, 14s. 4^dl 

8. What is the value of 15 dozen pair of shoes, at 4s. 8d, a 
pair ? Ans. £42. 

9. Sold 6 dozen pair of fine gloves, at 2s. Sd. a pair ; what did 
the whole amount to ? Ans. £8, 2s. 

10. If the carriage of goods from Edinburgh to Glasgow, per 
canal, be Is. Od, per cwt.^ what must be paid for the conveyance 
of 3 tons 7 cwts. ? Ans. £5, 17s. 3«/. 

11. A shopkeeper bought 15 pieces of plain ribbon, each piece 
consisting of 36 yards, at 6|rf. a yard ; how much did he pay 
for the whole ? Ans. £15, 3s. 9d, 

12. What will 27 dozen pair of stockings come to, at Is. 9c?. a 
pair ? Ans. £28, 7s. 

13.. Wliat is the cost of 272 cwts. 1 qr. 21 lbs. of cheese, at 
£8, 2s. 3|£f. per cwt. ? . . . . Ans. £848, 16s. S^d, ^^ 

14. What is the cost of 123 acres 2 roods 20 poles of land, at 
£102, 13s. 6d, per acre ? . . . Ans. £12,693, 3s. lljdl 

15. What is the value of 239 quarters 5 bushels of barley, at 
£1, 13s. 7d. per quarter ? . . . . Ans. £402, 7s. 4f d ^ 

16. If a cwt. of Dutch salt cost £4, 7s. ll^d., how much have I 
to pay for 213 cwts. 3 qrs. 14 lbs. ? . Ans. £940, 12s. l^d, i 

17. What is the value of 723 feet 11 inches of mahogany, at 
3«. 2t</. per foot ? Ans. £116, 2s. 6^</.i- 

18. What is the price of 549 qrs. of wheat, at £2, 7s. 6d, per 
quarter ? Ans. £1303, 17s. 6d, 

19. What is the value of 725| cwts. of raisins, at £3, 12s. 9d, 
per cwt. ? Ans. £2638, Us. O^dl ^ 

20. Wliat is the cost of 123 cwts. 2 qrs. 7 lbs. of hemp, at 
£1, 5s. M, per cwt. ? . . . . Ans. £157, 10s. lO^d, {- 



MENTAL ARITHMETIC. 



Mental Arithmetic is the term applied to certain expeditious 
methods of calculating in the mind alone, without aid ftova either 
pen or pencil. A large portion of the common calculations occur- 
ring in business, are thus performed entirely in the mind. It 
would be impossible to give all the rules for such calculations, as 
they are so various: the following, however, are those most 
generally employed : — 

I. To Multiply Pence and Farthings by one dozen. 

BuLE. — Beckon every penny in the given sum as Is., and every 
fSarthing as Sd, 

The price of 8, or 6, may be found by taking the i^ or ^ of the 
price of 13. 

Exercises. — Multiply the following by 12 : — 



1. 


l\d. 


. , An8.£0 


1 


3 


7. 


9^. 


. Ans.XO 9 


6 


2. 


2y. 


/r 





2 


6 


8. 


lO^rf. 


w 


10 


a 


8. 


8H 


. « w 





3 


9 


9. 


lOfrf. 


// 


10 


9 


4. 


4K 


// 





4 


6 


10. 


uyu 


" 


11 


8 


5. 


7|rf. 


. . rf 





7 


9 


11. 


UK 


// 


11 


6 


6. 


S^. 


» 





8 


3 


12. 


llfff. 


" 


11 


9 



n. To Multiply Pence and Farthings by any number op 

DOZENS. 

Rule. — Find the price of one dozen by Rule I. ; then multiply 
by 2, 3, &c. according to the number of dozens. 

Thus to find the price of 72 at 2^ each (6 dozen), multiply 
2s. 6d. the price of 1 dozen, by 6, and the answer is 15s. 

Exercises. — Multiply the following : — 



1. 2Kby24, An8.£0 6 





2. Sy. // 24, f 16 


6 


3. 9|d ir 36, I' 1 9 


3 


4. lOJrf. IT 48, » 2 1 






5. 10^ by 60, Ans. £2 12 

6. 7^rf. ff 72, » 2 6 

7. 8^. » 84, n 2 19 

8. ll\d, » 96, » 4 10 



6 
6 
6 




m. To Multiply Pence and Farthings by 100. 

Rule. — Convert the given price to farthings ; then reckon the 
quantity as so many pence, and twice the quantity as so many 
shillings. 

Thus, to multiply \\d, by 100, convert the 1^ to farthings — 
namely, 6 — and 6 will stand for the pence, and twice 6, or 12, for 
the shillings of the answer ; which will thus be 12s. 6d 

Exercises, — Multiply the following by 100. 

1. ly. . . Ans.£0 14 7 I 4. 7^d. . . Ans. £3 2 6 

2. 2ld. . // 1 10 5.^ sy. . // 3 12 11 

3. 5^d. . . >f 2 7 11 I 6.^10^«f. . . // 4 9 7 
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IV. To MuLTiPLT Pence and Fa&thinob by 112, the number 

OF POUNDS IN A HUNDREDWEIGHT. 

KuLE.— Multiply 9s. id, (112rf.) by the niunber of pence, and 
add 2s, id, for every farthing. 

Thus, to find the price of 112 lbs. at 2id. sl lb., multiply 9s. id. 
by 2, adding is, Sd. for the^rf., and the answer is £1, 3s. id. 



Exercises,— Wh&t is the price of 112 lbs. at— 



1. 1^. 

2. 2y, . 

3. d(/. . 



. Ans.£0 16 4 
«f 110 

. // 18 



4. 6^. 

5. 8^. . 

6. 9^ 



. Ans.£3 8 

3 17 

4 11 



// 



V. To Multiply Pence and Farthinob by 52, the number of 

WEEKS IN A year. 

Rule. — Multiply 4s. id, (62rf.) by the number of pence, and 
add Is. Id. for every farthing. 

Thus, to find the price of 62 at 3^., multiply 4s. id, by 3, 
adding 2s. 2d, for the ^., and the answer is 15s. 2d. 

Exercises. — ^Multiply the following by 52 : — 



1. i\d. 


. . Anfl.£0 18 


5 


4. 8^. . 


. Ans. £1 16 10 


2. 6|«L . 


>f 1 9 


3 


5. 9^. 


/^ 2 1 


3. rid. 


. . // 1 12 


6 


6. lOJrf. . 


. n 2 6 7 



VI. To Multiply Pence and Farthings by 313, the iojmber 

OF WORKING-DAlfS IN A YEAR. 

KuLE. — Multiply £1, 6s. Id, (313d) by the number of pence, 
and add 6s, 6\d. for every &rthing. 

Thus, to find the price of 313 at 2 Jd, multiply £1, 6s. Id. by 2, 
adding 6s. G^d. for the ^c?., and the answer is £2, 18s. 8^. 

Exercises. — What is the price of 313, at — 



1. Sid, . 


. Ana. £4 11 


H 


4. 


7^. 


. Ans. £10 


2 n 


2. hd. . . 


6 10 


5 


5. 


8^. 


11 


1 8i 


3. 6\d. . 


. // 8 9 


6i 


6. 


llfl?. 


. // 14 


6 11 



VII. To Multiply Pence and Farthings by 366, the number 

OF DAYS IN A YEAR. 

Rule. — Multiply £1, 10s. 5rf. (366rf.) by the nimiber of pence, 
and add 7s. 7^1;^ for every farthing. 

Thus, to find the price of 365 at 2\d., multiply £1, 10s. 5dl by 2, 
adding 15s. 2\d. for the \d.y and the answer is £3, 16s. 0\d, 

Exercises. — What is the price of 366, at — 



1. 3^rf. . 


, Ans. £5 14 


Of 


4. lyi. 


. Ans. £11 8 


^ 


2. Sd, , . 


n 7 12 


1 


5. 9^^. 


i^ 14 1 


H 


3. QyL , 


, " 9 17 


8i 


6. l^d. 


. // 15 19 


4 
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Vni. To Multiply Shillings and Fence by 20. 

BuLE. — Beckon the shillings as so many pounds, and every Zd. 
OS 58. ; or for every penny Is. Sd, 

Exercises. 

1. What is the value of 20 stuff hats, at 1 5s, each ? Ans.^l|>. 

2. It ff value of 20 copies of a book, at Qs, each ? n £6. 

3. » w price of a ton of ore, at 8s. 3c/. per cwt. ? » £8, 5s. * 

4. » w price ofa ton oflead, at 17s. 6cf. per cwt.? * jei7,I0s. 

IX. To Multiply Shillings and Pence by 62. 

BuLE. — ^Multiply £2, 12s, (52s.) by the number of shillings, 
and add 4ts. id. for every penny. 

Exercises. — How much do the following sums per week amotmt 
to in a year? 



1. 


4s. . . 


Am 


3. £10 8 





4. 


6s. . 


. Ans. £15 12 





2. 


5s. 


If 


13 





6. 


7s. Qd. 


19 10 





3. 


6s. dd. 


If 


14 19 





6. 


8s. . 


. » 20 16 






X. To Calculate the price from the nearest round numbeb. 
BuLE. — Find the value of the given quantity, at the price in 

round numbers nearest to the real price ; then deduct or add the 

difference between the real price and the round number taken. 

Thus, 40 yards at 5\d. may be reckoned as 40 at 6</. = 20s. ; 

and then deducting 40 at ^d. = Is. 8d. for the difference, the 

answer is 18s. 4(/.. 

Exercises. ♦ 

1. What is the amount of 38 times 7d.? . . Ans. £1, 2s. 2d, 

2. f ff 17 // ll^c?.? . // 16s. 3^. 

3. How much are 9 piur of gloves, at Is. 5^d. a pair ? // 1 3s. 1^. 

4. /' 'f 18 yards of cloth, at 7s. lid, a yard ? » £7, 2s. Gd, 

XI. To Divide any number op Pounds by 20. 

BuLE. — ^Beckon a shilling for every pound in the priice, and 
threepence for every five shillings. 

Exercises. 

1. Divide by 20, £50, Ans. £2, 10s. 

2. // n £80, .... * £4. 

3. " » £90, 10s f £i, 10s. 6d. 

XH. To Divide any number of Shillings by 12. 

BuLE. — Beckon a penny for every shilling, and a farthing for 
every threepence. 

Exercises. 

1. Divide by 12, 8s. Sd. Ans. Os. 8^. 

2. f rf 78, 6d. If Os. 7^. 

5. V ft 30s. . . • . • # 2s. 6(£ 
4t, n n \i8, 9d. . . • . . » Is. 2 jdL. 



COMMEBCIAL ALLOWANCES. 

In butu^g and selling goods by weight, there are usually 
certain ^owances or deductions made for the weight of the boxes, 
packages, &c. which contain the goods. 

Cfross weight, is the total weight of the goods, and boxes or 
casks, &c. in which they are packea. 

Tare, is the weight of the boxes, &c. containing the goods, which is 
to be deducted from the gross. 

Nett weight, is what remains after the tare has been deducted from 
the gross. 

Drafts is a deduction made on some goods, to allow for the loss of 
weight in selling by retail ; it is deducted from tlie gross weight. 

Several other allowances were formerly made, but they are nearly 
out of use. 

. . The: following example will shew the mode of deducting the tare 
from a quantity of goods : — 

Example, — ^What is the nett weight of 5 tierces of coffee ; the 
iirst weighing 5 cwts. 2 qrs. 17 lbs., and tare, 2 qrs. 11 lbs. ; the 
sebond, 6 cwts. 1 qr. 23 lbs., and tare, 3 qrs. 1 lb. ; the third, 5 cwts. 
3' qrs. 15 lbs., and tare, 2 qrs. 27 lbs.; the fourth, 6 cwts. 3 qrs. 
19 lbs., and tare, 3 qrs. 20 lbs. ; and the fifth, 6 cwts. 2 qrs. 4 lbs., 
dnd tare, 3 qrs. 21 lbs. ? 





Gross weight. 


Tare. 






cwts. 


qrs. 


lbs. 


cwls. qrs. 


lbs. 


1. 


5 


2 


17 


2 


11 


2. 


6 


1 


23 


3 


1 


3. 


5 


3 


15 


2 


27 


4. 


6 


3 


19 


3 


20 


6. 


6 


2 


4 


3 


21 




31 


1 


22 


3 3 


24 


Bnbtraot tare, 


3 


3 


24 






Nett weight, 


27 


1 


26 







Exercises. 

1. What is the nett weight of 3 barrels of figs, weighing 6 cwts. 
2 qrs. 4 lbs., the tare allowed per barrel being 29 lbs. ? 

Ans. 5 cwts. 3 qrs. 1 lb. 

2. What is the nett weight of 7 hogsheads of sugar, each weigh- 
ing 12 cwts. 1 qr. 25 lbs. ; draft, 2 lbs. per hhd. ; and tare, 1 cwt. 
2 qrs. 27 lbs. per hhd. ? Ans. 75 cwts. 

3. Find the nett weight of 5 bags of rice, the first weighing 
1 cwt. 23 lbs.; second, 1 cwt. 1 qr. 11 lbs.; third, 1 cwt. 
1 qr. 22 lbs. ; fourth, 1 cwt. 2 qrs. ; and fifth, 1 cwt. 2 qrs. 17 lbs.; 
tare, 20 lbs. per cwt. ; and draft, 2 lbs. per bag : and its value at 
18s. lyt, per cwt. Ans. 5 cwts. 3 qrs. 6 lbs. ; £5, 8«. Id, nearly. 

G 



PERCENTAGES. 

Fer-cbittages axe calculations in Interest, Discount, Commis- 
sion, &c. at giren rates per 100. The term is derired from the 
Latin words per^ signifying &y, and centum (contracted into cent.), 
signifying hundred, and means 5y the hundred. Thus, 5 per cent, 
means 5 for every hundred. 

TABLE OF PEBOBNTAOES IN MONEY. 






5 percent. = 1/ per £1 

7^ V = 1/6 • 

10 n = 2/ IT 

12^ n = 2/6 IT 

26 '/ = 6/ 



tt 



83^ ff z= e/S ir 

50 // =10/ »f 

Cent, per cent. = 20/ or double. 



^ per cent. = ^V^* V^^ ^1 

i // = lid. 

1 f^ = 2|d 

2 /» = 4|rf. 
2i >f =z Bd, 

3 // = 7id. 

4 » = 9|d 

Questions x>f percentage, whether in regard to money or quantities 
of any other kind^ are virtually wrought by the rules of Proportion ; 
the word cent, being expressed as 100, in stating the questions. The 
calculations termed Interest, Discount, Commission, Insurance, &c. 
are questions of percentage, and are treated under these different 
heads ; but a few examples are given here to shew the general nature 
of percentages, and the mode of working them. 

Example 1. — ^A gas company reduces the price of its gas from 
Ss. 6d, to 75. Gd, per 1000 cubic feet ; what is the reduction per 
cent. ? 



s, d. 


£ 


s. 


8 6 : 


100 :: 


I 


12 


20 





1 no OAAA Here we say, as 8«. 6d, is to 

lOJ JOOU £iQQ^ ^ ig ig (tije difference 

}f_ between the two rates of charge) 

102 ) 24000 to the percentage sought. 

20 )236 3^ 



Ans. £11 15 3^ per cent. 

Example 2. — ^A gentleman wishes to bny an estate which pro- 
duces a rental of £700 per annum ; what sum must he pay, in 
order that the £700 will be equal to 3^ per cent, on his outlay ? 

£ 8, £ £ 

3 10 : 700 :: 100 

20 20 ^„ , 

7U 1 ^ the percentage, is to £700, the 

^00 rent, so is £100 to the required 



7,0 ) 140000,0 sum. 

Am. £20,000 
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Example 3. — A gentleman paid £176 of income-tax. The tax 
was at the rate of 8 per cent, on his income ; what was the 
amount of his income ? 

This example is stated in 
£ £ £ the order in which it may 

3 : 100 :: 176 be expressed in words, ao- 

100 cording to the rule ffiven 

qSTTfinn at page 59 : thus— ' fr £3 

d^mOO is the tax on £100, on 

Ant. £5866 13 4 income, what sum is £176 the 

tax?' 

Exercises. 

1. What is the amount of a tax of 6 per cent, on a rental of 
£24 ? Ans. £1, 8s. ^d, f 

2. If the charge for conveyance in a stage-coach be lowered 
from £2, 2s, to £1, 15«. what reduction is that per cent. ? 

Ans. £16, 135. Ad, 

3. If a house yield an annual rental of £60, what should I pay 
for it, in order to clear £A\ per cent, on the outlay ? 

Ans. £1333, 6s. 8c?. 

4. What should I give for the same house to clear £6 per 
cent. ? Ans. £1000. 

5. A person does business to the extent of £2000 per annum, 
and pays a rent of £82 ; what percentage is this rental on the 
£2000? Ans. 4^ per cent. 

6. If a person pays a tax of £8, at 3 per cent, on his income, 
what is his income ? Ans. £266, 13«. id, 

7. The receipts of a railway company in 1841 were £997, and 
in 1842, £1232 ; what was the increase per cent. ? 

Ans. £23, lis. 4frf. If^- 

8. In 1841, wool was exported to the value of £555,620, and in 
1842, the value of what was exported was £510,965 ; what was 
the decrease per cent. ? . . . . Ans. S^^^fy per cent. 

9. Bought paper at 15s. a ream, and sold it at 16s. ; what was 
gained per cent. ? Ans. £6, 13s. 4id, 

10. Sold cloth at 18s. a yard, and lost 5 per cent, upon it ; what 
did it cost? Ans. 18s. 11 J^ -^ a yard. 

11. What must I pay to insure property to the amount of 
£4000, at the rate of l\ per cent. ? . . . . Ans. £60. 

12. A water company increases its charge from lOef. to Is. in 
the pound of rent ; what is the increase per cent. ? 

Ans. 20 per cent. 



SIMPLE INTEREST. 

Interest is the sum paid for the use of money, by the person 
who borrows it to the person who lends it : the sum lent is called 
the principal, and the allowance for lending it, the interest. 

Interest is calculated at the rate of so much per cent, for a ye», 
and the words per annum, meaning bp iJie year, are either expressed or 
understood. By 5 per cent, per annum is signified a charge of £S for 
the loan of £100 for a year. 

Calculations of yearly interest refer to 365 days, and calculations of 
interest for shorter periods, are cither made on the exact number of 
days from the day of lending to the day of paying, or on the number 
of montlis. 

A common rate of interest on ordinary transactions is £6 per cent, 
but it varies from 2 to 5 per cent. 

It is termed Simple Interest when charged on the principal only ; 
and Compound, when the interest is added to the principal, and 
then interest charged on the amount of botlu 

I. To Find the Intebest on a given sum for one year. 

Rule. — Multiply the principal by the rate per cent, and divide 
the product by 100. 

Note. — ^This is also the rule by which any given per cent, is calcu- 
lated, when no particular period is specified, as in the question, ' How 
much is 4 per cent, on £150 ?^ 

Example. — What is the interest on £325, 10». for one year, at 
2 J per cent. ? 

£ 8. 

325 10 
2^ 



651 Here, after multiplying the principal 

162 16 by 2^, the rate per cent, we divide the 

Q 1 g IK product by 100, as in Compound Division, 

20 Rule III. page 52. ^ 

12 



9,00 Interest £8 2 9 

Exercises. — ^What is the interest on the following sums for a 
year: — 

1. £185 at 2 per cent. . . Ans. £3 14 

2. 240 10 /^ 2^ IT . . „ 6 3 

3. 175 6 8 r/ 3 n . . . n 6 6 21 4 

4. 310 9 8 // 3^ ^ . . n 10 17 49 A 
6. 295 14 10 .. 4 /. . . . H 11 16 713 
& 751 15 « 5 f> . . ,. 37 11 9 
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Interest for a year, may also be readily calculated by taking the 
interest on £1, accor^ng to the percentage table, page 94, and mul- 
tiplying it by the number of pounds in the given sum. 

Thus, to find the interest on £22, at 2^ per cent., multiply 6d., the 
interest on £1, by 22, and the answer is lis, : or to find the interest 
on £87, at 5 per cent., multiply 1*., the interest on £1, by 37, and the 
answer is d7s. = £1, 175* When there are shillings or pence in the 
^ven sum, take the proportion of the interest for a pound. 

Interest for a year at 2^ per cent, on any number of pounds, may 
be readily found as follows ; — 

Cut off the last figure of the principal, and divide the rest of the 
sum by 4 ; the quotient is the pounds of the answer : annex to any re- 
mainder, the figure that was cut off, and the half of this sum, reckoned 
as shillings — or if there is no remainder, the half of the figure that was 
cut off— is the shillings and pence of the answer. 
' Tliis process is merely a short way of dividing by 40 — as 2J is the 
fortieth part of 100. 

. ^aajnple.—Wh&t is the interest on £437, at 2 J per cent. ? 

£ Here we cut off the 7, and on dividing i3 by 4, the 

4 ) 43,7 answer is £10, and 3 over. Annex to the 3 the 

rrfTpTp — ;• figure cut oflF, 7. making 37, counted as 37*. and 

*,1U 10 tijg half of this is I8s. 6d, The interest, therefoi-e, 

is £10, 18*. 6d, 

Interest for a year at 5 per cent, on any number of pounds, may 
be found as follows : — 

Cut off the last figure of the principal, and divide the rest of the 
sum by 2 ; the quotient is the pounds of the answer : if there is 1 
over, annex to it the figure cut off, and this sum is the shillings of 
the answer; or if there is no remainder, the figure cut off is the 
shillings of the answer. 

This process is merely a short way of dividing by 20 — as 5 is the 
twentieth part of 100. 

Example. — ^Wliat is the interest on £276, at 5 per cent. ? 

Here we cut off the 6, and on dividing by 2t the 
answer is £13, and 1 over : annex the 1 to the 6 cut 



2)27,6 



£13 16 off, making 1^ which is the shillings of the answer. 

II. To FIND THE Interest for ant number op Years. 

Rule. — Find the interest for one year by Rule I. and then 
multiply the amount by the number of years. 

Example, — ^What is the interest on £162, 14^. lid, for 2 years, 

at 3 per cent. ? 

£162 14 11 

3 Here we find by Rule I. 

■iAA\li;3 — 1 — K tlia* t^e interest for one year 

100 ; 488 4 9 is £^ 17^, j^^ ^^ ^hich we 

* 17 7J T^ multiply by 2, for the two 

2 years. 



Interest, £9 15 8^ ^ 
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Exercises, — What is the interest on the following sums ? 
1. £847 16 8 for 2 years, at 8 per cent. Ans. £50 17 4f ^ 



2. 1256 10 6^ IT 7 

3. 782 16 9| <^ 5 

4. 179 11 7i /' 4 
6. 273 19 10 // 8^ 
6. 2685 18 6i // 9^ 



2* 

2} 
8 



tr tt 

n n 

V n 

n n 

n u 

tt It 



219 17 


10? J* 


82 8 


9J 1* 


19 16 


0} «« 


28 16 


4* A 


807 9 


Htm 


266 8 


^m 


746 11 


2*m 



7. 987 1 8i f 6f » 4^ 

3. 1761 9 2^ // 11 u 8^ 

m. To FIND THE Interest fob ant numbeb of Months. 

EuLE. — Find the interest for a year by Kule I. and then take 
the \^ ^, or some other aliquot part of the amount, according to 
the number of months. 

Example. — What is the interest on £80 for three months, at 
5 per cent. ? 

4 )£4 Here £4, the interest of £80 for 1 year, is 

£1 Armeer. divided by 4, as 3 months are ^ of a year. 

Interest at 5 per cent, may be conveniently found by reckoning 
the pounds of the given sum as so many pence, and then multiplying 
them by the number of months (interest at 5 per cent, being equal to 
Id, a £ per month). 

Thus, to find the interest on £24 for 5 months, reckon the £24 as 
24c?. =29., then multiply by 5, and the answer is 10«. If there are shillings 
and pence in the given sum, add the proportion of the interest for £1. 

Exercises. — ^What is the interest on the following sums ? 

1. 187 16 10 for 6 months, at 4^ per cent. Ans. £3 10 5^^ 

2. 1395 6 8 // 8 f/ 2| tt // 8 14 5 



8. 1500 





tt 9 " 


4^ // 


// 60 12 6 


4. 6000 





tt 2 It 


2 


// 20 


6. 1000 





If 1 yr. 8^ mo. 


5 


// 64 11 8 



rV. To FIND THE Interest for Days. 

Rule. — Multiply the principal by the number of days, and the 
product by twice the rate per cent.; then divide the result by 
73,000 : the quotient is the answer required. 

Note.— Interest at 5 per cent, is found by multiplying the principal 
by the number of days, and dividing the product by 7300. This is 
merely an abridgment of the generic rule. 

Example, — What is the interest on £235, 10s. for 125 days, at 

3 per cent. ? 

£286 10 Here we multiply the prin- 

126 cipal by the number of da^s, 

ooTqTIa ^^ ^^^ *^® product by twice 

^\f,i6i W ^Y^ yate per cent., 6, and then 

5 divide the last product by 

73,000)176,625 0(£2 8 4( ^m. 73^000 for the answer. 
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The Division bt 73.000 may be readily performed by the following 
mle, termed ' the third, tenth, and tenth rule : * — 

Rule. — ^After multiplying by the number of days, and twice the 
rate per cent, write below the pounds of the product (the shillings 
and pence not being reckoned), 4 of itself, J^ of the third, and ^ of 
that tenth ; and add the four lines together : then cancel the two 
last jBffures ; reckon the two next iigures as so many fiarthings — less 
1 ikrtning for every 25 ; the double of the next figure as so many 
shiUingB ; and the rest c^ the figures as so many pounds. The whole 
forms the answer, and is nearly correct — ^there only requires a fkrthing 
to be subtracted for every £10 in the answer, to give nearly the exact 
interest. 

^teoiapie.— Divide £357,200 by 73,000. 

357,200 Here, after adding l-3d, 1-lOth, and 1-lOih to 

1 z= 119,066 the sum, we cancel the two last figures of the 

T - 1 ^1 Q/^/j total : we then reckon 93 as so many farthings 

•nx ™ T — ll,»WO _iggg 3^ j^g tjjgj.g jjj^ 3 time826in 93, making90, 

tiy ' to — 1)190 or 1*. lO^d. ; the double of 9 is reckoned as so 
489360- many shillings, or IBs., and the other figure, 4, 
as 4 pounds. The answer is £4, 19;. 1(%2. 
Jnt. £4 19 10^ which is about i more than the exact sum. 

The Division by 7300, in the case of 5 per cent, is performed in 
the same way as that by 73,000, only, instead of cancelling the two last 
figures M above, cancel merely the last figure. 

Exercises. — ^What is the interest on the following sums ? 

for 60 days, at 3 per cent. Ans. £0 6f f§ 

4 n I, 16 6} iff 

5 n n 5 6f^ 
^ u n 2 16 IHiifi 
3i /' f 100 8 8^-j^ 

6 IT // 1169 17 8^ iff 

7. What will £328, I65. lief, amount to, at 2f percent, interest, 
from January 7 to March 29 ? * . Ans. £330, 1 5s. 2f c?. V^|^ 

8. Find the interest on £584, II5. Z\d. from February 21 to 
August 17, at 3f per cent. ? . . Ans. £10, 12s. 7\d. yftirT 

9. What will £816, 17s. 6|dl amount to, at 4f per cent, interest, 
from June 14 to September 25 ? . Ans. £826, 19s. 3^. Hf^ 

10. What is the interest of £875, 14s. Qd. from August 10 to 
December 14, at 4^ per cent. ? . . Ans. £12, 16s. \l\d, -^^ 

11. What is the interest of £697, 8s. 5^^ from June 17 to 
December 31, at 5 per cent. ? . . Ans. £18, 16s. 5^. -^ 

* NoTX.— In exercises 7 to 11, we require to calculate, in each case, the number 
of days from the one given period to the other. The following is the method of 
calculating the nmnber of days— as, for instance, from January 7 to March 29— 

Jan. 24 Here we take the remaining days in January after 

Feb. 28 the 7th, then the days in February, and the days in 

Mar . 29 March «p to the 29th, and add them all togeiUber. 

* -^r; ^ The day reckoned from is not counted, but that to 

Ans, vxaays. which we reckon, is counted. 
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Mar. 18. Principal, 
Apra 7. Paid, 


Dsyi at 
£ interest. 

300 X 22 
50 


Prodoctt. 

= 6,600 


Balance, 
July 16. Paid, 


250 X 100 
100 


= 25,000 


Balance, 


150 X 87 


= 13,0i50 



44,650 
8 



Y. To CALCULATE THE INTEREST ON SUMS OB DEBTS WHES 
PARTIAL PAYMENTS ARE MADE. 

A partial payment of a debt is made, when part of the principal is 
repaid after a certain time, leaving the balance at interest for a longer 
period. 

Rule. — ^Multiply each sum or balance due, by the number of 
days that it lies at interest, and add together the different pro- 
ducts ; then multiply the sum-total by twice the rate per cent, 
and divide the result by 73,000. 

Example. — ^A sum of £300 was borrowed on March 16 ; of which 
£&0 were repaid on April 7, £100 on July 16, and the balance, 
including interest at 4 per cent., on October 11 ; how much will 
the last payment amount to ? 

Here £300 lies 
at interest from 
March 16 to April 
7, that is, 22 
days ; we there- 
fore multiply 300 
by 22. On April 
7, £50 were paid^ 
and the balance,. 
£250, lies at in- 
terest from April 
7 to July 16, that 
is, 100 days ; we 
therefore mnlti*' 
ply 250 by 100. 
Again, on July 16, 
£100 were paid, 
and the balance, £150, lies at interest from July 16 to October 11, 
that is, 87 days ; hence we multiply 150 by 87. We now add the 
products, and multiply their sum, 44650, by 8, twice the rate per cent, 
and then divide the product by 73,000 ; the interest is £4, 17*. lO^t/. 
to which we add £150, the balance due at July 16 ; and the sum, 
£154, 17*. \Q\d. is the amount of the last payment. 

Exercises. 

1. A person borrowed £600 on February 2 : he repaid J of this 
sum on May 15, \ on August 1, \ on November 11, and the 
remaining ^, together with the interest, on December 31 . Required 
the amount of the last payment, . . Ans. £140, 6*. 10^. ^f 

2. Required the interest at 3f per cent, on £320, due on 
September 11, 1846, of which £116 were paid on November 23, 
£50 on December 21, £100 on January 19, 1847, £30 on February 
22, and the balance on May 11, . . Ans. £3, 16s. 6^. fi^ 

3. I lent £456 to a friend on March 14, and received as part- 
payment, £^Q on April 30, £130 on July 11, £120 on August 15, 
£100 on October 19, and the balance on November 30 ; how much 
JnteTest have I to receive, at this last date, at 3^ per cent ? 

Ans. £6, 18«. J</. HH 



73,000 ) 357,200 
Interest due at Oct. 11, £^ 17 IQ^ 
Balance at July IG, 150 

Am. £154 17 lOJ 
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Jan. 18, To £ 360 14 9 X lEJ . . = 51 

Hu. S3, ~ 466 11 6 X 99 

Apr, 17, " 124 10 Ox 7* 

May 22, n 739 15 4 x 39 

Jsn. I, By £102 17 0x181 

. 30, .F 400 X 151 

Apr. 24, M 350 X «7 
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Exercises. — 1. What is the interest on the following account to 
December 81, at 4^ per cent. ? 

Dr. Mr J. Mnj.KR in Account-current with W. Fersie. Cr. 



July 17, To Goods, . . £460 
Aug. 15, » Cash, . . . 300 
Sept. 4, n do. . . 721 
Nov. 11, z' do. . . . 875 



July 30, By Cash, . .' £840 
Sept. 17, z' do. . . 698 
Oct. 15, ff do. . . 960 
Nov. 29, // do. . . 123 



Ans. Interest due to W. Ferrie, £5, 45. 6\d. ^f^ 

2. Allan & Son are owing A. Jones £452 on July 5 : they grant 
him a billibr £165, payable on July 13, and another for £225, payable 
on Aug. 1 ; they are due him for goods £347 on Aug. 25, and £127 on 
Sept. 11 ; they grant him a bill for £439, due on Oct. 10 ; on Nov. 3, 
they send goods to the value of £716 ; on Dec. 17) they receive from 
him £560. State the account current sent to Jones on Dec. 31, aHow- 
ing interest at 5 per cent. Ans. Allan & Son owe Jones 

for interest, £1, 0& O^d. ^ ; Jones is owing them, £57, 19^. ll^d. ^ 

Explanation of the RuLES.^The Rules for finding interest are 
virtually the same as those of Simple and Compound Proportion, 
according to the nature of the case. 

Interest for one year is a case of Simple Proportion : for instance, 
the question, ' What is the interest on £40 for one year at 5 per cent. ?^ 
may be stated thus : — 

A A £ The qnettion, u a caie of Simple Proportion, mtr hf 

.*L f* 7 enrenadinthlsway— Iftbeinteraeton£ieoi« AS»vhat 

100 : 40 :: 5 wiUbetlielntarertan£Mr 

Interest for more than one year, or for days, is a case of Cofhpound 
Proportion : for instance, the question, * What is the interest on £250 
for 45 days, at 4 per cent. ?' may be stated thus : — 

£ £ £ The meninB ii :— If (he intereit of £100 fbr ses day* 

1 nn . titU\ 9 ii £8, what will be the interest of £250 at the Mme rate 

lUU . jUjU .: O tar 45 dayif hence it ii a question in Compoond Pro- 

365 daan. 45 dari. portion. For conrenience in wwldng, the lust term ii 

doubled, making 78,000 ; and to put the second term on 

36.^00 1 1 250 "^ eqnali^, it wonld require to be also doubled, bat it la 

*^i"'^'*' * *,«wv jajjye couTenient. and has the same result, to double the 

73.000 ^^'''^ term, and thus multiply by twice the rate per cent. 



COMPOUND INTEREST is computed by adding to the principal the interest 
due at any given time, as— at the end of a year ; then reckoning interest on this 
new amount foar a similar period, and again adding it as before ; and so on. 

.Eframpfe.— What will £100 amount to in 3 years, at 5 per ct compound interest ? 

£100 
5 



Here we add to the princfaMi, the intereit for oneyear, 

lOS Istyear. iSA; then to the amount m tha two sums, the interest 

K K n '^ the second Tear, £S, 6$. ; and to the last amount^ the 

° ° " interest Ibr the ftird year, U, 10s. «d. The total 

110 5 0m «Mr amount at tiie end of the third year is 4110, Ifis. Sd.— 

K iA tf '"^"^' namehr, lolndpal, £100; and compound Interest, 41S, 

ft m O Me. «d. 

Ant. £115 15 6 sdyear. 

Compound Interest may be calculated in this way when the time is only two 
or three years ; but for longer dates, this would be a tedious process, and another 
metbod Ls employeA, whi(^ is treated of in the AdTanced work on Arithmetic 



DISCOUNT. 

Discount is a charge of so much per cent, made by bankers 
and others, for advancing money upon bills, &c. before they are 
due. Discount is deducted from the given sum, and is thus the 
reverse of interest. 

For an account of Bills, and the discounting of them, see page 134. 

Discount is also the term applied to the allowance or deduction 
frequently made at the settlement of accounts. Thus, a person who is 
owing an account of £100, on settling it, may receive an allowance of 
2h per cent. ; he would therefore pay only £97, lOs. the remaining 
^, lOs, being allowed as discount. 

When discount at so much per cent, is stated without any time 
being specified, as, * discount 10 per cent, on £250,' the meaning is, 
that discount is to be reckoned at the rate of £10 for every £100 in 
the sum. 

Discount is calculated in the same way as interest, whether for 
years, months, or days. When no particmar time is specified, it is 
calculated by Rule I. of Interest. 

Note. — Discount at 10 per cent, is calculated by merely taking ijytli 
of the given sum — ^that is, dividing it by 10 : thus, discount on Jt«)70 
at 10 per cent, is £37. 

Example, — ^What is the discount and nett proceeds of a bill for 
£250, dated Aug. 1, due at 4 months after date, which was dis> 
counted on Sept. 23, at 4 per cent. ? 

£ s. d. Here the bill is payable on 

Bill, 250 December 4, reckoning the 

Deduct discount for 72 days, 1 19 6 t!^T?f ^^V^ o/5^««e (see page 

which it was discounted. The 
discount for 72 days is calculated as in Interest, Rule IV. and amounts 
to £1, 199. 6(/. which being deducted from the bill, leaves £248, Of. Qd, 
as the nett proceecfe. 

In discounting bills, any farthings in the answer are considered, by 
bankers, as a penny ; thus, if the discount amounts to £3, 2$. 2^(3?. it 
is reckoned as £3, 2». 3df. 

Exercises. 

What is the discount on the following sums ? 

1. £124 7 6 at 2^ per cent. . . Ans. £^ 2 2\ 

2. 219 12 4 /' 4 tf . . // 8 15 sj 
8. 886 6 10 « 5 // . . . f/ 19 5 3i 
4. 572 9 8 »/ 7i » . . »/ 42 18 8| 
6. 621 18 2 // 10 tf . . . »/ 62 3 9| 

6. A Bill dated Jan. 1, at 3 months' date, for £739, 16«. lid, was 
discounted on Feb. 14 ; what was the discount and nett proceeds ? 
Ans. Discount, £4, 19s. 3|dl ; Nett proceeds^ £734, 17s. Id. 



104 INTRODUCTION TO ARITHMETIC. 

7. Required the discount and the nett proceeds on the following 
bills, at 4 per cent, which were discounted on April 4: one for 
£174, dated February 24, at 4 months ; one for XIOOO, dated March 
15, at 2 months, 

Ans. Discount, £6, 8s. 5^^. ; Nett proceeds, £U67, lis. 6|c?. 

8. Tlie following bills were discounted on June 27 : — No. 20, for 
£360, dated April 14, at 5 months ; No. 23, for £721, dated May 2, 
at 3 months ; No. 31, for £875, 10s. dated May 16, at 2 months ; 
and No. 32, for £691, 15s., dated June 3, at 4 months. What was 
the nett proceeds, allowing interest at 4 per cent, and commission 
at 4 per cent. ? Ans. £2619, Os. i^d. 



COMMISSION AND BROKERAGE. 

Commission is a charge of so much per cent, made by an agent 
for buying or selling goods, &c. on account of another. The rate 
varies from 1 to 10 per cent. 

Brokerage is a similar charge made by persons termed brokers, 
for assisting others in buying or selling goods, shares, &c. . The 
rate is ususdly less than 1 per cent. 

Commission and Brokerage are calculated by multiplying the 
given, sum by the rate per cent, and dividing the product by 
100, as in Interest, Bule I. 

When the rate is 1, 2, 3 per cent. &c. pounds are meant : when the 
rate is expressed in shillings and pence, take proportionate aliquot 
parts ; thus, for 15s. take | of £1, or for 3s. 4d. take ^ of £1. 

Example. — ^What is the commission on £700, 10s. at 4 per cent. ? 

£700 10 

4 Here we multiply by 4, the 

100 ") 2802 ^^^ P®' *^®'*** ^^^ *^*®*^ divide 

^ by 100. 

^n*. £28 m ^ 

Exercises. 
What is the commission on the following sums ? 

1. £325 19 11 at 6 percent. . . Ans. £16 5 llf f 

2. 695 10 llj // 3 ff , . « 20 17 3f i^ 

3. 384 17 9 » 2 // . . // 7 13 llj |J 

4. 1234 15 6f // 4^ » . . // 65 11 3^ ^ 

What is the brokerage on the following sums ? 

1. £439 12 6 at 3s. id. per cent. . . Ans. £0 14 7| f 

2. 975 10 3 /I 5s. 6c?. » . . i/ 2 13 7|t^ 



3. 1025 15 4 «r I 

4. 731 17 9^ " i 



5 17 IJ HI 



INSURANCE. 

Insurance is a contract by which certain persons or insurance 
offices engage to make good to the party insuring, losses he may 
sustain of sliips or their cargoes at sea, or of houses or goods 
by fire. 

The parties who take upon themselves the risk, are called the 
insurerSf or underwriters; and tlie person protected, the insured; 
the sum paid to the insurers is called the premium ; the stamped 
paper on which the contract is written, the policy of insurance ; 
and the stamp-duty on the policy, the policy-duty. Besides the 
premium and duty, there is, in some cases, a commission charged. 

Sums of money are also insured on persons' lives ; an individual 
contracting to pay a certain premium annually during his life, has a 
sum insured to be paid to his family at his decease. 

I. To FIND THE PREMIUM ON THE SUM INSURED. 

Rule. — Multiply the given sum by the rate per cent, and divide 
the product by 100, as in Commission. 

When the rate is 1, 2, 3 per cent. &c. pounds are meant : when the 
rate is expressed in shillings and pence, take proportionate aliquot 
parts ; thus, for 15s. take f of £1, or for 3s. 4o?. take \ of £1. 

When the rate is expressed in guineas, calculate as if it were in 
pounds, and to the result add ^ for the premium required. 

Example. — ^What is the expense of insuring a cargo valued at 
£648 ; the premium being 355. or 1% per cent. ? 

£648 

If 
g^g Here we multiply £648 by 

-. __ nni If* the rate per cent, and then 

I - ^g* divide the product by 100. 

100)Tl34(^n*. £11 6 9if 

Exercises, — What is the premium on the following sums ? 

1. £876 12 6 at 1^ percent. . . Ans. £5 12 llj } 

« 36s. » . » 13 7 2|^| 

// 2^ guineas per cent. u 20 9 6 

» d\ n tt IT 67 1 li I 

5. Find the expense of insuring household property to the 
amount of £650, the premium being Is. 6(f. per cent, on the sum 
insured, and the policy-duty 3s. per cent.* . Ans. £1, 9s. 3c?. 

6. What is the expense of insuring £3587 on a building, the 
premium being at 2^. 6(f. per cent, on the amount insured, and the 
policy-duty 3s. i)er cent. ? . . . . Ans. £9, 17s. 3^.^ 

* The policy-duty is always charged on even hundreds ; thus, if the sum 
insured is £650, the duty is charged on £700. 
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n. To FIND HOW MUCH MITST BB INBUBED IN OBDEB TO COVEE A 

6IYBN Sum, besides paying all expenses of pbemtdh, &c. 

A mercliant sometimes insures not only the value of his property, 
but also the premium, duty, commission, and other charges ; so that, 
in case of loss, he may be entitled to receive from the underwriters, or 
insurance-ofiioe, a sum equal to the value of the property and expenses 
of insurance. In this case the property is said to be covered, 

BuLE. — Subtract the percentage to be paid for premium, duty, 
and commission, from £100 ; then state the case as a question in 
Simple Proportion, thus : ' If the remainder — ^that is, £100 less 
the expenses — ^requires to be insured for £100, in order to be 
covered, what will £2820 require to be insured for ? ' 

Example, — ^What sum must be insured to cover £3091 in case 
of loss, the premium being 51s. per cent., policy-duty 4$. per cent., 
and commission ^ per cent. ? 

Deduct from. . . £100 Here, on de- 

Premium, 51/ ducting the pre- 

Policy-duty, 4/ ^S?'a.^\w 

n • ' K/ £100, firom that 

Commission, 5/ q T«^\\.^ZI^^.Z 

. — L ^ sum, the remam- 

£97 : 100 :: 3091 : 3800 Am. der is £97 ; and, 

consequently, we 
must insure for 
£100, in order to cover £97 ; the question, therefore, is stated thus : 
< If £97 must be msured for £100, what must £3091 be insured for ? ' 

Exercises. 

1. What sum must be insured to cover £750, premium 2^ 
guineas, and commission ^ per cent. ? . Ans. £774, Ss. 10^. ^ 

2. How much must be insured to cover £675, the premium being 
4j: guineas, and commission ^ -per cent. ? Ans. £710, 4^. 11^* ^t^^ 

3. What sum must be insured to cover £2884, 10s. in case of 
loss, the premium being 8 guineas per cent, policy-duty 4s. per 
cent., and commission ^ per cent. ? ... Ans. £3000. 

4. How much must be insured to cover £1000, the "whole 
expenses attending the insurance being £8, 7s. 6d. per cent. ? 

Ans. £1091, 8s. l^d, ^^ 

5. What sum must be insured to cover £1250, the whole 
expenses attending the insurance being £5, 15s. per cent. ? 

Ans. £1826, 5s. 2^. |^ 



PROFIT AND LOSS. 

Profit and Loss refers to calculations of the profits or losses 
of merchants in haying and selling goods. 

The price at which a merchant hays his goods, is termed the cost 
price, and that at which he sells them, the aelling price. 

When they are sold for more than they cost, there is a profit on the 
transaction ; and when sold for less, there is a loss. 

The profit or loss is calculated on the cosi price, and is usually stated 
at so much per cent. 

The method of working questions of Profit and Loss, will be seen 
from the following examples : — 



I. To ASCERTAIN THE TOTAL PrOFTC OR LoSS IN BELLING A 
QUANTITY OF GoODS — ^THB RATES AT WHICH THEY WERE 
BOUGHT AND SOLD BEING GIVEN. 

Example, — A merchant purchased 7 tons of iron rods, at 
£10, 178. 9d, per ton, and sold them again at 168. 4^. per cwt. ; 
how much did he gain on the whole ? 

The prices at 
which the goods 

Sold 7 tons = 140 cwt. at £0 16 4^ = £114 12 6 JJ^ are^^calcu- 
Boughtrtons. . . » 10 17 9 = 76 4 8 latod, and the 

Totalgain, £38 8 3 SST*ti:l ^ 

ducted from that 
of theotho-. 



n. To ASCERTAIN THE PROFIT OR LOBS per Cent. — THE COST AND 
SELLING PRICE BEING GIVEN. 

ExaanpU, — If indigo be bought at 3s. a lb. and sold at 3s. 9d 

a lb. what is the gain per cent. ? 

Here the gain upon %s. is 9d.; and 

« n <• to find the gain per cent, state 

« ^ ^ o!« Z' A the question as in Simple Pro- 

3 : 9 :: 100 : 2o Ans. portion :* If 3#. gain 9(f. what will 

£100 gain?' 

NoTC— This qnesUon, and the examples mider Rnles IIL and IT. are stated 
in the order in whieh the meaning may be expressed in words, according to 
the mle in Simple Piroportian, giTen at page £0. The eramplni under Rule Y. 
axe stated aeooxdhig to the rule in Simple Proportion, page 5& 
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£ s. d. 


.«?. </. 


100 J 


1 110 :: 2 6 : 


2 9 Ans. 
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£ 


s, d. 


s. d. 


100 : 


: 90 


:: 2 6 ; 


.2 3Ani, 
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IIL To ASCEBTAiN THE Selling Price — tub cost, and the pbofii^ 

OR LOSS PER CENT. BEING GIVEN. 

Example 1 ; where there is a profit, — ^I bought a quantity of tea 
at 2s. 6d. a lb.; at what price must I sell it per lb. in order. to 
eain 10 per cent. ? , ,^ 

G oods costing £ 1 00 irittst, ' 
at this rate, be sold, 'totf 
£110, to gain 10 per cent.; 
and therefore, to find what 
goods costing 2s. 6d. must 
be sold for, to gain the 
same percentage, state the 
question thus :— * If £I00 
soils for £110, wliat will 
2*.6d.8eUfor?' 

Example 2 ; where there is a loss. — ^What is the selling price of a 
pound of tea, if it has cost me 2s. 6d. and I have lost 10 per cent» 
in selling it ? 

Goods costing £100 must, 
at this rate, be sold for 
£90, to lose 10 per cent. ; 
and therefore, to find wliat 
goods costing Htl '6(1. iniiBt' 
be sold for, to lose the 
same percentage, state the 
question thus:— < If £100 
is sold for £90, what will 
2*. 6d.be sold for?* 

IV. To ASCERTAIN THE Cost PrICE — THE SELLING PRICE, AND THE 
PROFIT OR LOSS PER CENT. ON THE COST BEING GIVEN. 

Example 1 ; where there is a profit. — What, is the cost price of a 
yard of cloth, which I sold for 16f. and thereby gained 10 per 
cent, on the cost ? 

Goods sold for £110 will, 

at this rate, cesk £100; 

£ £ s d s therefore, to find what 

iin i/%A ^a c . t'-' A e°^^ sold for 16*. 6d. wil^ 

110 : 100 :: 16 6 : lo Am. ^ost, state the question 

thus :— * If £110 coat £100, 
what will 16f . 6d. cost 2 ' 

Example 2 ; where there is a loss. — ^What is the cost price of a 
yard of cloth, which I sold for 18s. and thereby lost at the rate <rf 
10 per cent, on the cost ? 

Goods sold for £90 will, 

at this rate, cost £100; 

A A . £ therefore, to find what 

yO : 100 :: 1» : l Ans. state the question thus :— 

* If £90 cost £100, what 
Willis*, cost?* 

Note. — ^In questions of profit and loss, it must be remembered that 
the calculations are made on the cost price, and not on the selling 
prtoe of the goods. 
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V. To ASCERTAIN WHAT WILL BE THE PROFIT OR LOSS PER CENT. 
AT A CERTAIN SeLLINQ PrICB — THE PROFIT OR LOSS PER 
CENT. AT ANOTHER SELLING PRICE BEING GIVEN. 

Exampk 1 ; where there is a profit' — What will be the percentage 
gained by selling sugar at £44 a ton, if 6 per cent, is gained by 
selling it at £42 a ton ? 

£ £ £ £ Here the scl- 

42 : 44 :: 105 : 110 ling price, ^2, 

^ . ^ ^. .^-„A ir\A which includes 

Ded«et.Mtheco.taf£iio, ...... 100 a gftia of 5 per 

The remainder is the ccrccnt«ge required, £10 rix. 10 per cent gain. cellt. on the 

cost, bears the 
same propor- 
tion to £44, the other selling price, that £105— namely, £100 of cost and 5 
per cent, added— bears to £100 of cost, \vith the required percentage added ; 
therefore, state the question thus :— * As £42 is to £44, so is £105 to £100 with 
the required percentage added.* The answer is £110, from which the cost, 
£100, is deducted, leaving £10 the required percentage. 

' Example 2 ; where there is a loss. — What Avill be the percentage 
lost ^ by selling sugar at £38 a ton, if 10 per cent, is gained by 
selling it at £44 a ton? 

£ £ £ £ Here the sel- 

44 : 38 :: 110 : 95 "u? f^'^^', *i*' 

' ---. which includes 

The cost price of £05 it 100 a gain of 10 per 

The telling price deducted ftom tiie nf- Cent bears the 

cott givei the required percentage . . *«' ▼!«. o per cent. lott. oonifi nmivir 

tion to £38, 
the other selling price, that £110— namely, £100 of cost, and 10 per cent, 
of gain odcZee^-will bear to £100, with the required loss per cent, deducted . 
therefore, state the question thus :— * As £44 is to £38, so is £110 to £100, with 
the required percentage deducted.' The answer is £9.'>, which is deducted from 
£100, the cost price, and the remainder is the percentage required. 

Exercises. 
1. A person bought 137 cwts. of pearl sago, at £1, 14s. d^d. per 
6wt. and sold it again at i\d. per lb. ; Mrhether did he gain or 
lose, and how much on the whole ? . Ans. £33, 7s. 10^^. gain. 

. 2* How much is gained per cent, by selling Muscatel raisins 
at 91*. 3c?. per cwt. which were purchased at 77s. 9d. ? Ans. 17^^ 

8. A bookseller bought a copy of an Encyclopaedia for £22 ; at 
what price must he sell it, to gain 20 per cent. ? Ans. £26, 8s. 

4. I have bought cloth at 15s. a yard, and lost 5 per cent, in 
selling it ; what was it sold for ? « . . . Ans. 14s. 3d. 

5. A merchant sold a chest of tea containing 84 lbs. for £25, 7s. 
and gained at the rate of 20 per cent.; what was the cost 
per lb. ? . . . . . . . . Ans. 5s. O^d. ^ 

6. If loj: per cent, be lost by selling Stockholm tar at 15s. id. 
per barrel, what was the cost ? . . . Ans. 18s. l^d. ^4f 

7. If 15 per cent, be gained by selling hemp at £32, 16s. per 
ton, what is gained or lost per cent, by selling it at £30, 15s. 6d. ? 

Ans. £8, Is. 3^.^^ ^aixv. 
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8. If 8 per cent, be gained by selling 736 yards of linen for 
£125, 10«. ; at what rate must the yard be sold so as to gain 16 
per cent. ? Ans. 3s. 7^. ^^ 

9. By selling molasses at £1^ lOs. per cwt. I gained 14 per cent, 
but the market falling, I was obliged to dispose of the remainder 
at £1, 25. 6d, per cwt. ; what was the gain or loss per cent, at thi» 
latter price ? Ans. £14, 10«. loss. 



SHAKES, STOCKS. 

Shabes and Stocks are terms applied to the capital of Joint- 
stock Companies, and to those large sums of money borrowed by 
Government, termed the National Debt. 

The capital pf joint-stock associations is raised among the partners, 
by shares fixed at a specified sum ; the shares may be £10 each, 
£50 each, or any other sum ; and some persons may hold ten sliares, 
while others have fifty ; and so on. 

The original sum fixed upon for a share is called par ; thus, if the 
shares be £10 each, then £10 is par. If they rise in value, a £10 
^are may become worth £12 ; in which case it is said to be £2 ahove 
par ; or it may fall in value, and be worth only £9, in which case it is 
said to be £1 below par. 

GovKRNMRNT STOCKS oxG usually callcd the funds: they take their special 
designations from the rate of interest paid on them ; thus, the 3 per centfti mean 
that stock on whicli an annual dividend is paid of £3 per cent. ; and so on. 
The usuai practice fai hujdng and selling these, is to offer shares nominally of 
jSIOO par, at from £80 to £9U, or upwards, each ; and the market-price of these 
fluctuates according to the abundance or scarcity of money, and other circum- 
stances. 

The persons who negotiate the sale and purchase of stocks aro termed brokers, 
and the charge they make for their trouble is called bj'okeragCf or commUHon. 

Questions as to stocks, &c. are wrought by Simple Proportion. 

Example. — A person invested a certain sum in the 3 per cents, 
when they were selling at £94|^ ; what rate per cent, had he for 
liis money ? 

Here, by paying £94}, ho recoircs a 

n n n yearly lam of £3— tbat It, £3 ii the in- 

£ £ £ A terest of £94g— therefore state the quet- 

943- : 100 :: 3 : Stt^ Ans. tion ai in simple Proportion, thu» :• if 

» ^^* £Mi yield* £3 of interest, what will £10» 

yield?' 

Note.— In calculating the value of ttocki, the sum paid for brokerage Is added to the value of stock 
when bought, but deducted from it when sold. The brokerage in the fiallowing exercises is lupposad 
to be at the rate of l-8th per cent 

Exercises. 

1. How much would a person pay for £1500 in the 3 per cents, 
when the selling price is '91^ per cent. ? . . Ans. £1368, 15s. 

2. A gentleman sold £2100 of the 3^ per cents, at 96^ per cent. ; 
required the nett proceeds, . . . Ans. £2018, 12s. 6rf. 

3. What rate of interest does a person obtain by purchasing 
shares in a railway at £72, the annual dividend being 7 per cent. 

and the original value of a share £50 ? . . Ans. 4fi per cent. 



PARTNERSHIP. 

Pabtnsrship is the rule for ascertaining the share of profit, or 
loss belonging to each partner of a company, in proportion to his 
sAiaxe of the joint capital. 

Simpfc Partnership is that in which each partner employs his capital 
for the same period of time. 

Compound Partnership is that in which each partner employs his 
capital for different periods of time. 

I. Simple Pabtnebshif. 

BuLE. — ^Add together the different shares, and state and 
work the question as in Simple Proportion, for each partner, 
thus — 'If the whole capital gain so much (namelj, the total 
profit), what will each partner's capital gain ? ' 

Example. — Three partners, A, B, C, invested in business j£300, 
£500, and JE1200 respectively, and their total profit in a year was 
£400 ; what is each partner's share of the profit ? 

A. £300 Here we 

B. 600 J?***^*^^ 

thecapitalof 

^ all t^® Part- 

£2000 : £400 :: £300 : £60 A's share. nfrs. and 

500 : 100 B's , '^Ti^ot 

1200 : 240 (Tb » profit, state 

£400 Total profit. *J°*l"?ii?^ 
•^ thus: * If the 

whole capi- 
tal, £3000, gain £400, what will £300, A's share, gain ? ' It is then calculated 
as in Simple Proportion. B and C's shares are found in the same way. 

Note. — ^The question is stated according to the rule in Simple 
Proportion, given at page 59. 

Exercises. 

1. Three merchants. A, B, and C, form a joint-capital, of which 
A contributes £700 ; B, £350 ; and C, £1000. At the end of a 
year their gain is found to be £500. What is each partner's share 
of the profit ? Ans. A's share, £170, lis. 7 id. Jf ; 

B's, £86, 7s. 3f c?. -^j ; C's, £243, 18s. OJc?. J^ 

2. A, B, C, and D pujrchase a ship : A pays for 6 shares ; B 
for 6 ; C for 3 ; and D for 4. They receive of nett freight for a 
voyage to Jamaica, £364, 175. 6d. How much of this sum ought 
each to receive ? Ans. A, £121, 12s. 6rf. ; B, £101, 7s. Id. ; 

C, £60, 16s. 3d ; D, £81, Is. Sd, 

3. Three merchants, L, M, and N, continue in trade for a year, 
with a joint-stock of £3500. At the end of that time, L's share 
of the gain was £125 ; M's, £240 ; and N's, £135. What was 
each partner's stock ? 

Ans. L's stock, £875 ; M's, £1680; N's, £946. 
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4. A, B, and C enter into partnership for a year, with a joint- 
stock of £8900 : A contributes £4000 ; B, £2140 ; and C tlifr 
remainder. At the end of the year, their gain is found to be 
£1483, 6s. 8d, C managed the business, and was to have a salary 
of £445 for his trouble. What portion of the gain belongs to. each 
partner ? Ans. A, £466, 13». 4d ; B, £249, 13s. id. ; C, £767. 

II. Compound Fastnebship. 

BcLE. — Multiply each share by the time it has been employed 
in the business, and add together the products : then state and 
work the question for each partner, as in Simple Partnership; 
only use the products of the sums instead of the sums themselyes. 

Example. — ^Three partners, A, B, C, invested the following sums 
in business : — A, £400, for 6 months ; B, £600, for 9 months ; 
C, £1000, for 12 months ; and they gained £300 ; what is each 
partner's share of the profits ? 

Monthi. 

A. £400 X 6 £2,400 

B. 600 X 9 6,400 

C. 1000 X 12 12,00 

Total products, £19,800 



£ £ 






300:: 2,400 : £36 7 
5,400 : 81 16 
12,000 : 181 16 


3iA 
HA 


A*s share. 
B's f 

C'S u 


£300 





Total profit. 



Here each share is multiplied by the time it is employed, and the products 
are then added together : in order to find A's share, we say, * If £19,800, the 
total products, gain £300, what will £2400, the product of A's share, gain ? ' It is 
then calculated as in Simple I*roportion. B and C's shares are found in the 
same way. 

Exercises. 

1. A*8 stock of £340 was 4 months in trade; B's, of £510, was 
eight months ; and C*s, of £850, was 10 months ; they gain 
£270, 13». 6d. : what was each partner's share of the gain ? 

Ans. A's, £20, 8s. l^d. :^j ; B's, £79, 45. 5^. ,\ ; 

C's, £165, Os. lOid. ^l 

2. Two merchants, A and B, entered into partnership for 2 
years : A contributed to the capital £960, and B £1500. After 
8 months of the time had elapsed, they admit C, with a capital of 
£720. On balancing their books at the end of the period, they 
found that their nett gain amounted to £847, 15s. How must 
this gain be divided among them ? Ans. A's, £276, 16*. 3f ef. ff ; 

B's, £432, 105. 6Jd ^^ ; C's, £138, 8s. 1^.^ 

3. A, B, and C enter into partnership for 2 years : A put in at 
first £700, and after 8 months £250 more ; B put in £650, aixd 
after 15 months he took out £300 ; C put in £850, and after 10 
months £400 more, but at the end of 18 months he withdrew £900. 
During their copartnership the gains amounted to £1684, 125. ; 
fr/iat was each man's share ? Ans. A, £645, 5s. l\\d. yV\- ; 

B, £400, 4s. 25d.^ ; C, £639, Is. lOidL-jVi 



EQUATION OF PAYMENTS. 

Equation is the rule for ascertaining the time at which, two or 
more sums payable at different dates, by one person to another, 
may be paid at one equivalent date, without loss to either party. 

Rule. — 1. Write the different sums or debts below one another, 
and multiply each of them by the time that has to elapse before 
it is due, placing the products opposite each sum. 

2. Add the debts in one sum for a divisor, and their products 
in another sum for a dividend : then divide the one by the other — 
that is, the sum of tlie products by the sum of the debts — and 
the quotient is the equated or average time required for paying 
the whole at once. 

Example. — A gentleman owes £60, payable in 72 days ; £86, in 
128 days; £70, in 176 days ; and £105, in 320 days. Required the 
average time at which the whole ought to be paid. 

£ Days. Products. Here we multiply 

60 X 72 = 4320 £60 by 72, the num- 

85 X 128 = 10880 ber of days before it 

70 X 176 = 12320 is due ; £85 by 128; 

inn V AQO — R^ROO £70 by 17o; and £105 

320 320)61120 191 days. ^w. divide 61120, the sum 

of the products, by 
320, the amount of the debts ; and the quotient, 191, is the average 
number of days. 

Exorcises. 

1. A gentleman owes £56, payable in 40 days; £72, in 108 days; 
£106, in 175 days; £230, in 241 days; and £960, in 342 days. 
Required the average time at which the whole ought to be paid, 

Ans. 289^ days. 

2. K a person owe £100, payable in 2 months, and £750, pay- 
able in 7 months ; what is the just time for the payment of the 
two debts ? Ans. 6-j^ months. 

3. What is the equated time for the payment of four debts — 
tlie first, £250, due in one year; the second, £560, payable* in 
1^ years ; the third, £490, due in 2 years ; and the fourth, £1000, 
due in 3^ years ? Ans. 2^^ years. 

4. A person has to pay £1750 as follows : — £300 in 4 months ; 
£125 in 5 months ; £365 in 8 months ; £400 in 10 months ; and 
the rest in a year. What is the equated time for the payment of 
the whole ? Ans. 8ff$ months. 



AVERAGE. 

An average number is one that is intermediate between 
several other given numbers. Thus, if there axe 4 numbers, 
5, 6, 9, 8, their average is 7, because 4 numbers, each of which 
is 7, will amount to the same sum, namely, 28, as the four given 
numbers. 

I. To Find the Average of several given Quantities. 

Bulb. — Add together the different quantities, and divide their 
amount by the number of the quantities; thus, if there are 3 
different quantities, divide their amount by 3 ; and the quotient 
is the average. 

Example,— Whsit is the average of 8, 36, 14, 9, 48 ? 

8 

36 

14 
Q Here the different quantities are added together, 

^ and tiieir sum is divided b}' 5, because there are 

43 5 different quantities. 

6)110 ^ 

Average, 22 

IL To FIND the Average price of Goods, dec. whei^ there ark 
different quantities and different prices. 

Rule. — Multiply each quantity by its price; then add the 
quantities in one sum and the products in another, and divide 
the sum of the products by the sum of the quantities : the quotient 
is the average. 

Example. — I have bought two yards of doth, at lOs. each; 
3 yards at 15s. ; and 5 at 12s, ; what is the average price ? 

2 X 10s. = jEI Here each quantity is multiplied by 

its price ; and the sum of the products, 
£6, 5s., is divided by 10, the sum of the 
quantities. 

This rule applies to any other aver- 
ages in which the quantities and the 
rates both vary. 

Exercises. 

1. The revenue of a public trust, during three years, was 
je44,261, Os. 4rf., £47,471, 14s. 6d, and £38,006, 6s. lie?. ; what 
was the average yearly revenue ? . Ans. £43,246, 6s. 10^. f 

2. The temperature, as indicated by the thermometer on the 
1st day of November, was 49*10 ; on the second, it was 40*06 ; on 
the 8d, it was 39*00 ; on the 4th, it was 27*20 ; on the 6th, 28* ; and 
on the 6th, 21*50 ; what was the average temperature of the six 
days ? Ans. 34*14 



3 X los. = 25 





6 X 12s. = 30 





10 10)6 6 





Average, 12 


6 
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3. In a class of 6 boys at school, one was aged 14 years and 3 
months ; the second, 13 years 11 months ; the third, 13 years 
1 month ; the fourth, 12 years ; the fifth, 12 years 6 months ; and 
the sixth, 11 years 9 months ; what was the average age of the 
six boys? Ans. 12 years 11 months. 

4. The price of the 4 lb. loaf was in one shop 8c?. ; in a second 
shop, 7^. ; in a third, 7^. ; and in a fourth, 6^d, ; what was the 
average price of the loaf in the four shops ? . . Ans. 7^(£ ^ 

5. £f a person purchase 12 articles, one of which costs 2«. ; 
two, 45. each ; two, 5s. each ; and seyen, 88. each ; what did he 
pay on an average for each article ? . . . Ans. 65. 4.d. 



DIVIDEND. 



A Dividend is a division among the creditors, of the funds of a 
debtor, who finds himself imable to pay the debts which he has 
contracted. 

On examining his ctssets — ^that is, the whole of his property and 
means — he discovera that he could settle with his creditors, provided 
each would accept a dividend on the amount of his account: this 
dividend is generally spoken of as at the rate of so much per pound. 
Supposing the debtor to be owing £1000, and Only to possess assets 
to the value of £250, then he can pay only 5s. per pound, or 25 per 
cent, on bis debts ; if the creditors are satisfied, the debtor is relieved 
on making payment to this extent. 

The Dividend is ascertained by dividing the total amount of the 
assets by the number of pounds that form the amount of the debts. 
As the assets are less than the debts, their amount requires to be 
converted into shillings or pence, as the case may be, to admit of 
the division. 

Dividend is also the term applied to the profits, at a certain per- 
centage on the amount of the shares, divided among the prc^rietors of 
joint-stock companies, &c. 

Example. — A person is unable to pay his debts. He owes to 

A, £440 ; to B, £160 ; to C, £224— being in aU £824. On exa- 
mining his afiairs, it is found that he pos.sesses property only to 
the ViSue of £226, 12s. What dividend per pound can he pay ? 

£ £ 5. Here the assets are divided 

824 ) 226 12 ( Ant. 6s. ^d. per £1. ^ ^24, the number of pounds 
•^ -^ *^ forming the debts. 

Exercises. 
3. What dividend per pound will a person pay who is owing 
£1000, and whose assets amount to £800 ? . Ans. 16s. per £ 

2. A person is owing to A, £300 ; B, £400, 10s. ; C, £620, 15s. ; 

B, £150, 15s.; and his whole assets amount to £184, what 
dividend will he be able to pay ? » » . Ans. 2s. 6d. per £ 
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BARTER, 

Babter is the exchanging of one kind of goods for anotheff, 
in such a way that the value of the goods given away, may be 
equal to the value of those received. 

No general rule oan be given for the working of such questions : 
they must be treated according to the nature of each case. XI ^ 
following will serve as examples : — 

Example 1. — A and B barter as follows : A has 1386 yards of 
linen, at 2s. I^d, per yard, for which B gives him £32, 7s. Q<L 
ready-money, and for the rest printed calicoes at 10^. per yard. 
How many yards of calico did A receive ? 

AgiveBl385yardsoflinen,at2*. 7i(l. = £181 15 TJ 

B gives in money, .... £Z2 7 6 
and calicoes at 10|d. a yard, 149 8 1^ -iq-, -yK 71. 

This sum of £149, 8/. l^d. divided by lO^d. the price per yard, will give 3415 
yards, the number required. 

Example 2.— How much coffee, at £7, 9s. 6f d per cwt. should 
I get in exchange for 897 cwts. 1 qr. 14 lbs. of sugar, at G|dL 
per lb. ? 

cwts. qr. lbs. lbs. 

897 1 14 = 100506 at 6Jrf. = £2826 14 7J 



£7 9 6|) jE2826 14 7^ 
Ans. 378 cwts. 

Here we convert the given quantity of sugar into lbs. and find the value at 
^d. a lb. The amount, £2826, Ms. W. is then divided by £7> 99- ^- tho 
price per cwt of the coffee, and the quotient is the number of owts. of coffee 
required. 

Exercises. 

1. How much tobacco, at £5, 5s. per cwt. must be bartered for 
6 cwts. 1 qr. 14 lbs. of snuff, at 4s. 6^?. per lb. ? 

Ans. 30 cwts. 2 qrs. 11^ lbs, 

2. I exchanged 172 yards of black cloth, at £1, 2s. Sd. per yard, 
for 688 pair of silk stockings ; what was tlie price of the stockings 
per pair ? Ans. 5s. 86^. 

3. A delivers to B 31^ yards of cloth, at 5s. Gd.^ and 78 yards 
of cassimer, at 7s. 8d., in barter for wool at Is. Sd. per lb. ; what 
quantity of wool does A receive ? . . . Ans. 615-^ lb. 

4. Exchanged 67 cwts. of tobacco, at 8 guineas per cwt. for 
600 lbs. of tea, at 7s. id., and stockings at 2s. 8d. per pair ; how 

manjr pair of stockings d\d I rpceive ? . . Ans. 2571 paii** 
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INVOLUTION. 

Involution is the term applied to the multiplication of a 
number one or more times by itself; thus 2x2 = 4; the result 
is called a powkr of that number. 

The first power of a number is the number itself 
before being multiplied ; thus — .... 2 

The second power, termed the square, is the number 
multiplied by itself ; thus — .... 

The third power, termed the cube, is the number 
multiplied by itself, and the product again multi- 
plied by it ; thus — 



2x2= 4 



3x3x3 = 27 



First Power, . . 
Second r . . 
Third » . . 


1 


2 


3 


4 


5 


6 


7 


8 


9 


1 
1 


4 


9 


]6 


25 
125 


36 


49 


64 


81 


8 


27 


64 


216 


343 


518 


789 



And so on, with the higher powers. 

Tlie power of a number is indicated by writing the number 

with a small figure above it ; thus, 3^ means 3x3 = 9; 5^ means 

5x5x5= 125. ^ , 

Exercises. 

1. What are the squares of 53, 161, 274 ? Ans. 2809, 25921, 75076 
.2. „ « cubes of 16, 37, 46? r. 4096,50653,97336 

3. If the side of a square table measure 62 inches, how many square 
inches are contained in the surface of the table ? Ans. 3844 sq. inches. 

4. The side of a cubic block of granite measures 6 feet ; how many 
solid feet in the block ? — and what is its weight, if 1 cubic foot weigh 
2654 oz. ? Ans. 216 Solid feet ; Weight, 319 cwts. 3 qrs. 17 lbs. 



EVOLUTION, OR THE EXTRACTION OF ROOTS. 

. Evolution is the process of finding or extracting the roots of 
numbers. 

' The Root of any number, is that number which, on being multiplied 
one or more times by itselt^ produces the given number. 

The Square root is that number which, on being multiplied by itself, 
produces the given number ; thus, 4 is the square root of 16, because 
4 multiplied by 4 (4 X 4) produces 16. 

The Cube root is that number which, on being multiplied by itseli^ 
and the product again multiplied by it, produces the given number ; 
thus, 3 is the cube root of 27, because 3 multiplied by 3, and the 
product again by 3 ( 3 X 3 x 3) produces 27. 

Tlie sign V (termed the radical sign) placed before a number, indicates 
that the square root of that number is to be extracted ; thus ^ 25 = 5, 

The sign ^ placed before a number, indicates that the cube root of 
that number is to be extracted ; thus ^ 729 = 9. 

' The extraction of the square and cube roots, serves various useful 
■purposes in connection with the measurement of fields, walls, solid 
bodies, &c. as will appear from the exercises under the rules for 
extracting the square and cube roots of niimbers. 



EXTRACTION OF THE SQUARE ROOT. 

Rule. — 1. Point off the given number, by means of commas, into 
periods of two figures each ; beginning at the right in integers, and 
counting towards the left ; and beginnmg at the left in decimals, and 
counting towards the right : thus — 7,38,69 •37,62,1. 

If; in pointing off the period*, one figure remain orer, either .at the left in integers, or tight in 
dceimala, it is considered as a period, although conabting of onlj one figure. 

2. Divide the first period 
by the greatest square root 
contained in it, and place 
the quotient at the right of 
the number, as the first 
figure of the required root ; 
then annex to the remainder, 
if any, after the division, the 
next period of two figures, 
to form a new divideQd. 



Example— 

2 ) 5,92,92,25 ( 
2_ 4_ 

U )192 
4 176 



483 )1692 
3 1449 



4865 ) 24325 



3. Form a new divisor as follows : — 
Add the previous divisor to itself (in 
other words, double it), to form part 
of the new divisor ; then find how often 
this is contained in the dividend* — ex- 
elusive of its last figure — and annex the 
quotient + to the partial divisor, which 
is thereby completed : also place the 
quotient as the next figure of the root. 

4. Multiply the completed divisor 
by this quotient, and subtract the pro- 
duct from the dividend ; then annex 
to any. remainder, the next period of 
two figures, to form another oividfend. 

5. Form another divisor as follows : 
— ^Add to the previous divisor its last 
figure, to form part of the new divi- 
sor ; and, as already described in para- 
graph 3, find how often this is contained 
in the dividend — exclusive of its last 
figure — and annex the quotient to the 
partial divisor, which is thereby com- 
pleted : also place the quotient as the 
next figure of the root. 

6. Multiply the completed divisor; 
and so on, as already described in 
paragraph 4. 

7. Proceed to form new divisors, 
according to paragraph 5 ; and go on 
with the rest of the process according 
to paragraph 4 ; till all the periods have 
been brought down and operated upon ; 
when, if there is no remainder, the 
extmction of the root is completed. 



2485 Ans. 

Here the first 
period, 5, is divided 
by 2, tiie greatest 
equareroot contaiaecl 
in it ; {md to the re- 
mainder, 1, is annex- 
ed the next period, 
93, forming the new 
dividend, 192. 

Here 2, the previous divisor, is 
doubled, makhig 4 for part of a 
new divisor ; and 4 being eon- 
taincd 4 times in }9 (19,2, the divi- 
dend, with the last figure left out), 
4 is annexed to the partial divi^ 
Bor, thereby forming the compl^ 
divisor, 44 : the quotient, 4, is also 
placed as the next figure of the« 
root. 

Here the divisor, 44, ismult^Iied 
by the quotient, 4, and the pro- 
duct, 176, is subtracted from the 
dividend, 192 : to the remainder, 
16, is then annexed the next pe- 
riod, 92, to form another dividend. 

Here, to the previous divisor, 44, 
is added 4, its last fignre, making 
48 for part of a new divisor ; and 
48 being contained 3 times in 169 
(169,2, the dividend, with its last 
figure left out), 3 is annexed to 
the divisor to complete it, making 
483 : the 3 is also placed as the 
ziext figure of the root. 

The divisor, 483, is then nralti- 
pUed by the quotient, 3, and the 
product, 1449, is subtracted from 
the dividend, 1692 ; to the remain- 
der, S43, is annexed the next 
period, 25, forming a new divi- 
dend, 243S5; and the process of 
extracting the next figure of the 
root is then proceeded with as 
before. There being now no more 
periods to bring down, and no 
remainder, the process is oooip 
pleted. 



'See Note 2, page 119. f A late flffore ■ometimet nqulraa to b« taken, tee Note S, page lis. 
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Note 1. — When there is a remainder after all the periods have been brought 
down, annex a period of two nothings to form a new dividend ; and then prO' 
ceed with the Ihrther extraction of the root : the figure of the root thus obtained 
is a decimal. The process may be carried to any degree of minuteness by 
annexing more nothings. There are always as many figures in the root as there 
are periods in the given number ; and those figures are decimals in the root, 
which are extracted from the decimals in the given number. 

Note 2.— If at any time, on bringing down a new period to form a dividend, 
the partial divisor is found to be greater than the dividend, a nothing [0] must 
be placed in the root to express this : the next period is then brought down, 
and annexed to the dividend, and the extraction of a new figure oi the root 
proceeded with as before. 

Note 3.— It sometimes happens that the completed divisor obtained in the 
manner described above, proves to be too large, as on multiplying it, it is found 
to be greater than the dividend : when this is the case, the quotient placed in 
the root and annexed to the divisor must be reduced as much as i« found necea- 
sary ; thus, if the figure is 9, it must be made 8. 

Note 4.— The square root of a fraction, is found by extracting the roots of the 
numerator and denominator. 



Exercises. 
Find the square root of the following numbers :- 



9216, . 


. Ans. 96 


8. 


761-9, 


Ans. 27-602536 


27225, . 


» 165 


9. 


5, • • 


« 2-236068 


119025, 


fi 345 


10. 


17, . . 


u 4-1231056 


717409, . 


„ 847 


11. 


1-7, 


r. 1-30384048 


62504836, 


. ,. 7906 


12. 


237-615, . 


„ 15-4147656 


97535376, 


u 9876 


la 


•0003841, 


,. -019598 


7619, . 


. „ 87-286883 


14. 


iih 


" H 



h 

2. 
3. 

4. 
5. 
6. 

7. 



The msax proportional between two numbers— that is, a number that 
is as many times greater than the one given number, as it is less than the 
other — ^is found by multiplying the two given numbers together, and extracting 
the square root of the product. 

15. Find the mean proportional between 16 and 144, Ans. 48 

16. fi I. u ,, 19 and 41, « 27-91057 

17. A cheese, when put into one scale of a false balance, was found 
to weigh 43 lbs., but wnen put into the other, it weighed 89 lbs.; what 
was the true weight of the cheese ? . . . Ans. 61-86*275 lbs. 

The lsnotb op the side of a 6<iuarb whose area is given, is found 1^ 
extracting the square root of the area. 

18. The area of a circle is 7085 square inches ; what is the side of a 
square whose area is equal to that of the circle ? Ans. 84*17*24 inches. 

19. A gentleman has three fields : the first measures 2 ac. 1 ro. 
30 po. ; the second, 3 ac. 2 ro. 15 po. ; and the third, 1 ac. 3 ro. 27 po. 
He wishes another of a square form equal in area to ail the three ; how 
many poles must its side measure ? . . . . Ans. 35-665109 

20. A i>erson has afield measuring 3 ac 1 ro. 35 po., which he wishes 
to exchange for a square one of inferior quality, but 3^ tinjes as large ; 
how many poles in the length of its side ? . . . Ans. 44*0738 



POR adjditionax. exercises, see page 1S8. 



EXTEACTION OF THE CUBE ROOT. 



* 

Rule. — 1. Point off the given number, by means of commas, Sntf 
periods of three figures each ; beginning at the right in integers, and 
counting towards the left; and beginning at the left in decimals, 
and counting towards the right: thus, 1,784,453*547,46. 

If, in pointing ofif the periods, one or two figiu^s remain over, either at the 
left in integers, or right in decimals, this remainder is considered as a period, 
although not consisting of three figures. 

2. Find the greatest cube root contained in the first period, and 
place it at the right of the given number, as the first figure of the 
root : then subtract the cube of the root from the first period, and 
to the remainder, if any, annex the next period of three figures to 
form a dividend. 

Emmple.—W}AvX is the cube root of 178453547 ? 





178,453,547 ( 
125 


6' X 300 = 7600 
5 X 6 X 30 = 900 
6X6 =36 


) 53463 


8436 
36 


60616 


940800 

66 X 8 X 30 = 6040 

3X3 = 9 


) 2837547 


946849 


2837647 



663 Ant, 



Here, the greatest 
cube root oontainofll 
in the first period* 
178, is 5» whiob ^ 
})laced as the. fmist 
figure of therequired 
root: the cube of 5*r^ 
namely, 125— Is then 
subtmcted from the 
first period, and to 
the remainder, fi3» 
is axmexed the next 
period, 453, fbrm- 
ing the dividend, 
53453. 



3. Form a divisor for this dividend 
as follows : — 

Multiply the square of the root found 
by 300, for a partial divisor. 

Find how often this partial divisor 
18 contained in the dividend,* and 
place the quotient as the next figure 
of the required root : +• then multiply 
the previous figure of the root by this 
quotient, and the product by 30, 
placing the result below the partial 
divisor : also place the square of the 
same quotient (that is, the square of 
the figure just annexed to the root) 
below the last product ; then add the 
three sums together, and their amount 
is the complete divisor. 

* See Kote 2, page 121. 

t Sometimot H Jeu ^gure requires to be taken, at in 
tJte preteut example. 



•5X5X5 = 125 



Here, 25, the square of 5, is mul- 
tiplied by 300, making the partial 
divisor 7500. 

The partial divisor is contain^ 
6 times in the dividend;* tlie 
quotient, 6, is therefore placed as 
the next figure of the require^ 
root : the root already found, 5, is 
then multiplied by the 6, and the 
product by 30, making 900, which 
is placed below the partial divisor, 
7500. The square of the quoti^it, 
6— namely, 36— is placed below 
the last product, 900. The three 
sums, 7500, 900, and 86 are then 
added together, forming the com> 
plete divisor, 8436. 

* It if here contained 7 time* in the 
dividend, but at it it found, on canying 
tlic procett further, that 7 it tob man/, £ 
the next lower flgiue, it taken. ^ 
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4. Multiply the complete divisor by 
the last figure of the root ; subtract 
the product Irom the dividend; and 
to any remainder, annex the next 
period of three figures, to form a new 
dividend. 

• 5. Form a new divisor as follows: — 
Place the square of the last figure of 
the root under the previous divisor ; 
add it to the three lines of figures abovt> 
it ; and to the amount annex two 
nothings, to form a partial divisor. 

Find how often the partial divisor 
is contained in the dividend ; and, 
as already described in paragraph 3, 
]place the quotient as the next figure 
of the required root : then multiply 
the previous figures of the root by this 
quotient, and the product by 30, 
placing the result below the partial 
divisor: also place the square of the 
quotient (that is, the square of the 
figure just annexed to the root) below 
tile last product ; then add the three 
%Ums together, and their amount is 
the complete divisor. 

6. Multiply the complete divisor, 
and so on, as already described in 
paragraph 4. 

7. Proceed to form new divisors ac- 
cording to paragrapii 5 ; and go on with 
the rest of the process according to 
paragraph 4, till all the periods have 
b6en brought down and operated upon ; 
when, if there is no remainder, the 
extraction of the root is completed. 



Here, the divisor, 8436, is multi- 
plied by 6, the last figure of the 
root, and the product is subtracted 
from the dividend, 53453 : to the 
remainder, 2837, is brought down 
the next period of three figures, 
forming the new dividend, 2837547. 

Here, 38, the square of 6, the 
last figure of the root, is placed 
below the complete divisor, 8436 ; 
it is then added to the three lines 
above it— namely, 8436, 36, and 
900— and their amount, with two 
nothings annexed, forms the par- 
tial divisor, 940800. 

The partial divisor is contained 
3 times in the dividend; the quo- 
tient, 3, is therefore placed as the 
next figure of the root : the root 
already found, 56, is then multi- 
plied by the 3, and the product by 
30, making 5040, which is placed 
under the partial divisor. The 
square of the quotient, 3— namely, 
9— is placed below the last product, 
5040. The three sums, 940800, 
5040, and 9, are then added 
together, forming the complete 
divisor, 945849. 

Here, the divisor, 945849, is mul- 
tiplied by 3, the last figure of the 
root, and the product is subtracted 
from the dividend, 2837547 : there 
being no remainder, and no more 
periods to bring down, the ex- 
traction of the root is com- 
pleted. 



Note 1. — ^When there is a remainder after all the periods have been 
^sought down, annex a period of three nothings, to form a new divi- 
dend ; and then proceed witli the further extraction of the root : the 
figure of the root thus obtained is a decimal. The process may be 
carried to any degree of minuteness by annexing more nothings. 

There are always as many figures in the root as there are periods in 
the given number ; and those figures are decimals in the root, which 
are extracted from the decimals in the given number. 

Note 2. — If at any time, on bringing down a new period to form a 
dividend, the partial divisor is found to be greater than the dividend, 
a nothing must be placed in the root, and two nothings annexed 
to the partial divisor: the next period is then brought down, and 
annexed to the dividend, and the extraction of a new figure of the 
root proceeded with as before. 

Note 3. — The cube root of a fraction is found by extracting the 
roots of the numerator and denominator. 
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Exerciaes. 
Required the cube root of the following numbers : — 

219365327791, Ans. 6031 



1. 110592, 


. Ans. 48 


4. 


2. 373248, . 


„ 72 


5. 


a 843908625, . 


. r, 945 


6. 



11, . . n 2-22398 
3-539, . „ 1-52391305 

7- A box, whose length, breadth, and depth are equal, contains 216 
cubic feet ; what are its dimensions ? . . Ans. 6 feet each way. 

8. A person has a box 5 feet long, 4 feet broad, and 6^ feet deep, 
and wishes another box to contain the same number of cubic feet, 
whose length, breadth, and depth shall be equal ; what are the 
required dunensions ? Ans. 5 feet eaeh. 

Globes bkar the same proportion to each other as the cubes of their 
diameters : hence to find the diameter of a globe that shaM contain, for instance^ 
8 times more than another whose diameter is 2 feet, multiply the cnbe of 2 feet, 
the given diameter, by 8, and extract the cube root of the product 

Cubes are in proportion to each other as the cubes of a side of each. 

9. If a globe, whose diameter is 4 inches, weigh 5 lbs., what is the 
cUameter of another globe which weighs 40 lbs. ? . Ans. 8 inches. 

10. If the side of a box, whose length, breadth, and depth are equal, 
is 4 feet long, what is the length of a side of another box of a cubical 
form, that contains 27 times as many cubic feet ? . Ans. 12 feet. 



Exercises on the S<iuare Root— continued from page 119. 

The area of one circle bears the same proportion to the area of another, 
as the squares of their respective diameters. 

21. The paving of a circular space, 50 feet in diameter, costs 
£74, 16s. Sd.; what will the paving of another, 120 feet in diameter, 
cost at the same rate ? Ans. £431, Os. d^d. ^ 

22. If a pipe, whose diameter is 1*5 inches, fill a cistern in 5 hours, 
in what time will another, whose diameter is 3*5 inches, fill the 
same ? Ans. 55 min. 6 ^ sec. 

23. If a sluice, 3 feet in diameter, draw off the water in a pond in 
20 hours, what must be the diameter of another that would draw it 
off in one-fifth of the time.? Ans. 6-7082 ffeet. 

In a rioht-anoled triangle, the square of the hypotenuse, or longest side, 
is equal to the amount of the squares of both the other two sides — that is, of 
the base and the perpendicular : hence, the length of the hypotenuse is ascer- 
tained by extracting the square root of the amount of the squares of the base 
and the perpendicular. 

24. The base of a right-angled triangle is 342 feet, and the perpendi- 
cular 475 ft. ; what is the length of the hypotenuse.? Ans. 585-311028 ft. 

25. The height of a wall is 31 ft. and the breadth of a ditch sur- 
rounding it, 24 ft. ; what must be the length of a ladder that will reach 
firom the edge of the ditch to the top of the wall ? Ans. 39-20459 ft. 

26. Close by a river, rises a precipice to the height of 261 feet, and 
a JJne, reaching firom its top to the opposite bank of the river, mea- 

sures ^82 feet ; what is the breadth of the river ? Ans. 520-19515 ft. 



SERIES OF NUMBEES. 

A SERIES is a succession of numbers that increase or decrease 
according to some defined principle. 

A series of numbers that succeed one another at a uniform rate of 
increase or decrease, called the common difference, is termed an 
Arithmetical Progression ; as — 4, 5, 6, 7, 8, which increase by 1 at 
each step ; 3, 6, 9, 12, which increase by 3 ; and 12, 8, 4, which 
decrease by 4. 

A series that advances or decreases by the multiplication of a given 
number at each step, is termed a Geometrical Progression ; as — 5, 
15, 45, which increases by the multiplication of each number in 
succession by 3. 

The great difference between the two kinds of progression, is cxem- 
pUfied in the following two lines ; the number 3 being added in the 
one case, and being used as the midUpUer in the other : — 

Arithmetical Progression — 5, 8,11, 14, 17 " 
Geometrical Progression — 5, 15, 45, 135, 405 

The iirst and last terms of any series are called the extremes; and 
the others, the means. 



The following popular story affords an instance of the raind manner in 
which numbers increase by geometrical progression :— A gentleman who was 
extremely fond of horses, and did not grudge to give the highest prices for 
them, was one day called upon by a horse-dealer, who shewed him a horse 
that he thought superior to any he had seen before. He mounted him, and 
foimd his paces excellent; and, though ftiU of spirit, he was gentle and 
tractable as could be wished. So many perfections delighted the gentlemaa, 
and he demanded the price. The horse-d^er answered, two hundred guineas ; 
the gentleman, although he admired the horse, would not consent to give the 
sum, and they were on the point of parting, when the gentleman said: *Is 
there no possible way of our agreeing, for I would give you anything in 
reason for such a horse ? ' * Why,' replied the dealer, who was a shrewd 
JGdlow, and perfectly understood calculation, * if you do not like to give me 
two hundred guineas, will you give me a farthing for the first nail the hone 
has in his shoe, two farthings for the second, foiu' for the third, and so on ; 
doubling the sum for every nail, of which there are twenty-four in his shoes ? * 
The gentleman gladly accepted the condition, and ordered the horse to be led 
away to his stables. The horse-dealer now added : * I do not mean to tie yon 
down to tl)is last proposal, which, upon consideration, you may like as little as 
the first : all that I require is, that if you are dissatisfied with your bargain, yon 
will promise to pay mc down the two hundred guineas which I first asked.* 
This the gentleman willingly agreed to, and then cEilIed the steward to calculate 
the sum. The steward sat down with his pen and ink, and, after some time, 
informed him that the sum amounted to seventeen thousand, four himdred and 
seventy-six pounds, five shillings, and fourpence ! The gentleman was much 
surprised; but Avhen, upon examination, he found it no more than the truth, 
he was very glad to compound for his foolish agreement, by giving the horse- 
dealer the two hundred guineas, and dismissing him. Thus, what would have 
amounted to no more than 12^. 6d. by arithmetical progression, was upwards 
of £17,000 by geometrical progression, in which only 3 was the multiplier. 



DUODECIMAL MULTIPLICATION. 

Duodecimal Multiplication is that which is employed in the 
measurement of walls, flooring, &c. ; and solid bodies, such as logs of 
wood, in which feet, inches, and their subdivisions are multiplied 
together to ascertain the required dimensions. 

It is so named from duodecim, a Latin word, signifying twelve, because in 
multiplying the feet, inches, tScc, the number carried from one denomination 
to another is 12. 

Rule. — 1. Place thence/ of the multiplier below the lowest denomi- 
nation of the multiplicand ; the inches, one place further to the right ; 
the seconds, beyond the inches ; and so on. 

2. Multiply each denomination of the given quantity in succession, 
by the feet of the multiplier, as in Compound Multiplication ; the 
iivelves being taken out of each product, and carried to the denomination 
above it, and the remainder written below the denomination multiplied. 

3. Multiply each denomination in the same way, by the inckea of the . 
multiplier, carrying the twelves as before, and writing the remaindeni 
of each product one place further to the right than those in the 
previous line ; the first figure placed in the product being thus written 
immediately below the inches of the multiplier. 

4. Multiply in the same way by the seconds, and so on ; always 
^I'riting the remainders in each new line of products, one place ftirther 
to the right than those in the previous line — the first figure placed*' 
in each line, being thus written immediately below the figure used' 
as the multi))lier. 

5. Then add all the products together for the answer, which is in 
tquare or cubic measure, as the case may be. 

Note.— The product of feet, inches, 6cc. multiplied by feet, inches, &e. is 
expressed in feet, firsts, seconds, thirds ; and so on. A first is 1-lSth of a foot ; 
a second, l-12th of a first, 6cc. each denomination being l-]2th of that preceding 
it : each lower denomination is written a place further to the right thM the«ne 
above it. 

In multiplying by inches, seconds, inc. each prcdttct is of a lowsr denomination 
than the number multiplied, as shewn below, and must be converted to tbe 
highest denomination that it admits of, before being written down. Thus, in 
multiplying 346 feet by 4 seconds, the product is 1384 seconds (feet multiplied 
by seconds producing seconds) ; these are therefore divided by 18, to convert 
them, to firsts s the answer is 115 firsts, and 4 seconds over; the 115 firsts are 
then divided by 12, to convert them to feet, and the answer is 9 feet and 7 firsts. 

The following are the duodecimal divisions of feet, used to express 
the product of a multiplication : — 

1 Foot . . . = 12 firsts. 
1 First, marlced thus 1' = 12 seconds. 
1 Second » » 1'' = 12 thirds. 



1 Third, marked thus 1'" = 12 fourths. 
1 Fourth » n 1"" =? 12 fifths. - 

1 Fifth -r , 1'"" = 12 sixths. 



Tlie result of multiplying by feet, inches, and seconds, is as 
follows : — 

Feet multiplied by feet give feet. 

K K » inches » firsts. 

taw seoonds « seconds. 

Inches u » feet » firsts. 

K H K inches » seconds. 

r w u seconds » thirds. ., 

SecondB » w seconds * fourths. 





2 


3 4 


693 

86 

9 


10 
7 7 
7 6 


3 

1 8 
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Eaomples. — Multiply 1 ft. 8 in. 4 sec. by 1 ft. 2 in. 6 sec. ; and 
346 ft. 6 in. 4 sec by 2 ft. 3 in. 4 sec. 

(1 .) Here it must be remem- (2.) 

ft in. sec, bered.^nmulUplytog by ft, in. see. 

^ g 4 inches and seconds, that 34^ q 5 

1 o g the products are of lower 

denominations than the 

18 4 numbers multiplied, and 

3 4 8 must be conTerted to their 

10 2 highest denominations be- 

^ /»"Z> — 7v — g^ 11V// fore the figures are writ- . =7^5 — 5r-ri--T7r/-|.«,> 
*Z.A2 6 10 ten in the product : thus, '«•/'• 7o» ^J 11 4 U 

in example S, the 346 feet 
multiplied by 3 inches produce firsts, which must be converted into feet ; and 
the 346 feet multiplied by 4 seconds produce seconds, which must be converted 
into firsts, and then into feet, as explained in the note, page 124, before the 
fignnres are written in the product. 

KoTs.— In squark mbasurb, the answer is in square feet, firsts, seconds, 
die : in expressing the product of a multiplication, the denomination next to 
feet is often erroneously termed inches,- but although the number stands beloV 
t^ inches of the multiplicand, it does not express inches but ^rstsi thus, in 
example 2, the figure 3 of the product under inches, means 3 firsts, and is equal 
to 36 square inches, or 3-12th of a square foot, which contains 144 square inches : 
if the 3 had been square inches, it would have been in value only l-48th of a 
sqiiare foot. Ix cubic mbasurk, the answer is in cubic feet. 

When the number of feet is large, it is often the most conve- 
nient method to multiply by the feet of the multiplier, and then to 
tike aliquot parts for the inches, &c. — thus, for 6 inches, take the i ot 
1 foot ; and so on. 

The area or square contents of any surfetce such as a wall, or field, 
&c. are measured by multiplying its length by its breadth. 

The solid or cubic contents of bodies, such as a lo^ of wood, a 
block of marble, &c. are measured by multiplying their length by 
their breadth, and the product by the thickness or depth. 

JEaereiees. — ^Find the area of a surfoce whose dimensions are — 

7 in. . • . Ans. 



1. 


Length. 

4 ft 2 in. 


by 


Brei 

3 ft. 


idth 
7 


2. 


7 » 8 w 


rr 


5 rr 


4 


3. 


9 » 5 rr 


H 


3 » 


10 


4. 


11 If 7 » 


ir 


9 f, 


8 


6. 


13 « 5 « 4" 


rr 


7 « 


4 


6. 


7 » 6 r, 9" 


rr 


3 rr 


7 



14 ft. 


ir2" 


40 .. 


lO'S" 


36 .. 


I'T 


Ill r, 


11' 8" 


98 r. 


y 1" 4"» 


27 fi 


1' or 3"' 



7. How many square feet of flooring in a room 24 feet 7 inches long, 
and 16 feet 4 inches broad ? Ans. 401 ft. 6' 4" 

8. Required the area of a plank, whose length is 20 feet 3 inches* 
aiid breadth 20 inches, . . .... Ans. 33 ft. 9^ 

9. How many square feet in a board 41 feet 8 inches long, 2 feet 

8 in. broad at one end, and 1 foot 10 in. at the other ?* Ans. 93 ft. 9' 

* When the breadth U not the Hune throughoat, the mean or srersige breadth it taken. 

10. How many solid feet in a log of wood 20 feet long, 18 inches 
broad, and 14 inches thick ? Ans. 35 ft. 

11. How many solid feet of air in a room 68 feet 10 inches long, 
35 feet 7 inches broad, and 20 ft. 3 in. high ? Ans. 49598 ft. 8* 7" 6"' 

12. How many solid feet in a stone 13 feet 8 inches long, 7 feet 

9 inches broad, and 3 feet 11 inches thick .^ . . Ans. 414 ft. lO' I'' 

I 



EXCHANGE, OB CONVERSION OF MONIEI. 

Exchange is the conversion of sums in the money of one country, 
into equivalent sums in the money of another country. 

Every nation has its own peculiar money: that of the United 
Kingdom, as aheady noticed, consisting of pounds, shillings, and pence, 
established at a certain standard value, known by the name sterling. 

British C!olonies. — In Canada, Nova Scotia, and other British colo- 
nies in America, it is usual to reckon money also by pounds, shillings, 
and pence ; but the value fluctuates, and to distinguish it from sterling, 
it is called currenei/. One of the most common standards is that of 
Halifax, according to which a pound sterling is considered equivalent to 
about 25 shillings currency, and a shilling sterling to Is, ScL currency. 

To CONVERT STERLING MONEY into currcucy, ada a fourth to the sum 
in sterling ; and to convert currency into sterling, deduct a fifth from 
the sum in currency. 

United States. — In the United States of North America, the 
standard money is dollars and cesds. Each dollar contains 100 cents, 
and is equal to about 4& 2d. sterling : the cent is CKqual to a half-penny 
sterling. The sign of the dollar is $. AeoountH in dcfUsErs and cents 
are added as follows : — 

c. 

5 15 

7 00 The t>ent culumn is added as in Simple Addittoa; 

49 06 the tens of tho second row are carried to the dollars, 

11 8S which arc then added in the usual way. 

Ans. 78 04 

To CONVERT British into United States Money, reduce the jj^yctk 
gum to half-pence, which reckon as so many cents ; then point off the 
two last figures ae the cents of the aaasw«r, and the rest are dolltrs : 
thus, £1 is 480 half-pence or cents; and, on pointing off tho two 
last figures, the sum is read as 0i'^% or 4 dollars 80 cents. 

To CONVERT DOLLARS AND CENTS into British moucv, multiply 
4/2 by the number of dollars, and for every cent reckon a half-penny ; 
thus, 5 dollars 40 cents is equal to 4«. 2(/. X 5 = £1, Os. \0d.; and 
adding 40 half-pence, or \s. Sd. for the cents, the answer is £1, 2s. 6d. 

France. — ^In France, the standard money is francs and centimes^ or 
oents. Each franc contains 100 centimes. The franc is equal to about 
lOd.* in English money ; therefore, 10 centimes are equal to an 
English penny. Accounts in French money are added as follows : — 

* 8)d. more aaefly. 

The cent colunm is added as in Simpie Addition ; 
the tens of the second row are carried to the francs, 
which are then added in the usual way. 

To CONVERT British into French money, reduce the given sum to 
I)enoe, and point off the last figure of the produot : the answer is 
francs, and the figure pointed ofi^ is ao many lOths of a franc 

To CONVERT French into British money, reckon the franes as so 
many shillingB, and then deduct a sixth from the amount : the cents 
Jttsjr be r&skoned at the coire^xmding proportion of Is. 



F. 


a 


15 


25 


2 


50 


9 


60 


26 


00 


Ans. 52 


35 
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EserdfieB. 

1. If I pay £12, 10& for ten liead of osen, how many dollars does 
eiich cost me ? Ans. 6 dollars each. 

2. A tradesman in Paris earns 2 francs 75 centimes per day ; how 
much is that for a year of 813 working-days ? . Ans. £35, \7s. d^d, 

3. A gentleman buys in Paris, books and stationery to the amount of 
1G7 francs ; how much is that in British money? Ans. £6, \9s. 2d. 

4. I paid 18 francs 50 cents for a pair of boots in Calais, which 
were said to be worth 25s, in London ; how much did I save by buying 
the boots in France instead of in England ? . . . Ans. 9s. 7d. 

5. An emigrant to Canada paid for 106 acres of land, £36 currency ; 
for a house, £7 currency ; and for clearing 2 acres, £3, I2s. currency ; 
what is the amount in sterling money ? . . Ans. £37, 5s. Id. f 

6. If the expense of travelling from New York to Cincinnati be 
^35, 50 cents, what is the expense in sterling money ? Ans. £7, 7s. 1 Id. 

7. A farmer In Illinois sows 250 acres of land, at an expense of 
^1, 75 cents per acre ; what does the whole cost in sterling money ? 

Ans. £91, 2*. lid. 

8. If I purchase 1200 acres of land, at the rate of I6s. currency per 
.'icre, how much is the whole in sterling money ? . « Ans. £768 

NoTB. — With respect to the alxove, and all other foreign monies, there is 
usually a premium for or against, in maUng the exchange, which requires to 
he taken into account in actual business. Thus, a person taking a sovereign 
to Paris, may in reality get 25 instead of 24 fraacs for it, or a premjxun of 1 franc. 
In purchasing bills in thB colonies drawn on parties in England, a premium is 
generally exacted according to the4emand for such bills; therefore, although 
£125 currency is equal to £100 sterling, it may happen that the purchaser of a 
£100 hill on Ehigland may have to x)ay for !t £130 or £135. When no premium 
is exacted, the conrse of exchange is said to be at par. 



BOOK-KEEPING AND ACC0UNT1B.* 

BooK-KixpiNO is the art of recording and classifying a merchant's 
or tradesman's daily transactions, and of keeping an account of liis 
property and debts. 

A merchant's books ought to exhibit clearly the whole amount of 
liis property, with the particulars of which it is composed ; and also 
the amount of his debts. 

The fbUowisg are the most important of the boolLS used in Boeit- 
keeping : — 

Dat-sook, for Goods sold on credit. 
Iirvoicc-BOCK, r Goods bought on credit. 

Cash-book, ' Cash received and paid. Disoomit received and 

allowed. 

BIU.-BOOK, ' BiUs ne^v&ble and pajyaJblc 

IiSfMoa* to contain an abstract of the other books. 

BeslieslSiese, aBtodk-twok, to contain a list of stock on hand: an Acoount- 
book, to conhihi a list oi aooountta ; and varions oOiers, are emiAoysd in 
business. 

• ThU ratoset ii tz«»t«d of at loDgfh in s ■epantc vork on Book-kooping in the Ednestiooal 
Coime. 
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Account copied from a Retail Ledger. 

Mr John" Alison, Frederick Street 

To John Adams, Edinbur^. '■ 



1854. 
Feb. 



Mar. 



20 

*» 
>* 
12 

»> 
«* 



2 Pair Blankets 

10 Yards Superfine Black Cloth.. 

5 „ Doeskin 

6 lbs. Green Tea 



8 
6 






Black do... 
Loaf Sugar. 



17/6 


1 


15 


18/6 


9 


5 


5/6 


1 


7 


5/6 


1 


13 


4/ 


1 


12 


8d. 





4 




15 


16 






b 





6 



In copying this account, all the particulars require to be given, as no inyoice 
or account of these was sent when the goods were got. The Ledger contains only 
the sums-total of each entry ; the particulars are ascertained l^ referring to the 
D&y-Book. 

If a note of the account is again sent to John Alison that payment may be goti 
it is written out in this way : — 



Mr John Alison, JPi'ederidt Street 



To John Adams, Edinburgh^ 



1854. 



12 



Account rendered.. 



July 1 



Paid 



John Adams. 



15 



16 



6 



INVOICES. 

An Intoicb * is a list or account of the particulars and prices of goods, &c. 
that have been sold on a certain day by one person to another. The following 
is on example :— 

Mancusstbr, Januarp 1, 1854, 
Mr John Adams, 

Edinburgh. Bought o/ Edward Johnston Ac Ck>. 



26 Pieces Printed Ck)tton, 825 yards 7d. 

2 „ do. do. 120 „ 8d. 

12 „ Twilled do. 504 „ 7d, 

Wrapper 



per Rait 



42 



241 1 


b 



3 
D 

6 



171 9 



Invoices to be written out and priced. 

1. London^ January 23, 1854. — Robert Dixon, Esq. To James Turner, 
carpenter, 2 days* work of a man, at 4s. 6d. ; wood, 7s. 6d. ; naSla, 
Is. 3jid. Ans. 17<. 9id, 

2. Edinburgh^ February 27. — Mr George Tliomson bought of Charles 
Draper and Co. 37 yards calico, at 7\d. ; 46 yards shirting, at 9A(t ; 
35 yards chintz, at l^. Zd. ; 2 pieces print, 57 yards, at 10J(/. ; 1 piece 
linen, 283 yards, at 2*. 3kd. ; 29 yards Welsh flannel, at 1«. 8rf. 

Ans. £13, 6s. 7irf. i 



* Sometimes called a Bill of Parcels. 
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InvoicRs— continued, 

3. London, January 17, 1854. — Mr T. Evans, To J. Rankin, shoe- 
maker, 1 pair shoes, 10$. 6d. ; 1 pair WelHngton boots, 27s. ; 1 pair 
straps, 6d. Ans. £1, 18«. 

4. Canterbury, February 13, 1854. — Mr James Fife bought of John 
Amot, 1^ lb. black tea, at 4&\ 4d. ; 14i lbs. refined sugar, at Tj^d. ; 
1 6 lbs. raw sugar, at 5kd. ; 6 lbs. of conec, at Is. 9d. ; 8| lbs. soap, 
at 7id. ; 7i lbs. rice, at d^d. Ans. £2, Os. 4^d. 

6. Manchester, March 1, 1854. — Messrs W. Allan and Co. bought of 
John Hutchison and Co. 15 pieces book-muslin, at 9s. 6d. ; 26 pieces 
JHConet, at 13s. 6d. ; 27 pieces print, at 23$. 6d. ; 36 pieces print, at 
185. 5d. ; 6 pieces bombazine, 360 yards, at Is. 4}^d. . Ans. £114, 6s. 

6. Liverpool, May 5, 1854. — Messrs George Thomson and Co. bought 
o/Peter Morrison, 1 2 damask table-cloths, 6-4ths,at 4s. 6d. ; 12 do. 8-4ths, 
at 7s. 6d. ; 6 do. 10-I2ths, at 12s. 6d. ; 3 pieces 5-8th diaper, 134 yds. 
at lO^rf. ; 3 pieces do. 7-8ths, 127 yds. at Is. 4d. . Ans. £25, 5s. 7d. 

7. Edinburgh, July 8, 1854. — ^Mr James Wilson, Grrcenock, To George 
Innes. 4f yards flannel, at 2s. ; 3^ yards cotton, at Is. 4^r/. ; 5 yards 
drab cassimere, at 8s. 6d. ; 3 yards superfine black cloth, at 19s. 6d.; 
1 umbrella, at7s. 6d. . ' Ans. £6, 2s. 9^. 

8. Glasgoio, August 10, 1854. — Messrs James Bruce and Co. To James 
Hutton. 15 pieces muslin, 150 yards, at 2s. 4d. ; 4 pieces cambric, 
60 yards, at 3s. 2d. ; 24 pieces cotton, 450 yards, at Is. Bd. ; 75 yards 
figured poplin, at 2s. 8<i. Ans £68, 17s. 6d. 

9. Leeds, December 5, 1854. — Mr John Taylor, To John Dawson 
and Co. 76 yards drab cassimere, at 7s. 4d. ; 45 yards superfine blue 
cloth, at 21s. 6d. ; 84 yards superfine black cloth, at 23s. 4d.; 10| yards 
black cassimere, at 7«. 9d. Ans. £178, os. \^, 

10. Glasffotv. — Messrs William Hamilton and Co. To Charles M'Vicar 
and Co. January 13, 1854, 12 pieces calico, 336 yds. at Q^d. ; 12 pieces 
sheeting, 685 yds. at 9^d. March 10, 18 pieces lawn muslin, at I2s. 6</.; 
22 pieces lawn muslin, at 14s. 6d. April 20, 10 pieces checked muslin, 
at I4s. $d. ; 32 pieces print, at 21s. 6d. , . Ans. £107, 7s. 9ld. 

11. Carlisle, April 16, 1854. — Mr Thomas Jones bought of Alexander 
Dnnlop and Co. 6 pieces common Scotch carpeting, 437 yards, at 2s. 3(/. ; 




12. Birmtfiffham, March 10, 1854. — Mr A. Bell bought of James 
Wright and Co. 6 doz. table-knives and forks, at 15s. 6d. ; 6 doz. 
desserts to match, at 9s. dd. ; 6 pair carving-knives and forks to match, 
at 49. 9d. ; 2 doz. pen-knives, 16s. 9d. ; 2 doz. pen-knives, double 
blades, 13s. 4</. ; 3 doz. razors, 27s. 6d. ; 4 doz. pair scissors, at Is. 5d, 
a pair, Ans. £19, 7s. Sd. 

13. London. — Mr John Price to A. Hall and Co. January 7, 1854, 



2^ yds. superfine black cloth, at 18s. 9d. ; 3^ yds. superfine blue cloth, 
at l9s. 6d. February 16, 5| yds. silk velvet, at 13s.4(/. ; 3^ yds. cotton 
velvet, at 2s. 6d. April 3, ^ yds. gros de Naples, at 2s. 9rf. ; 4f yds. 



satin, at 7». ^d. May 14, 3| yds. superfine olive cloth, at i2s. 6rf. ; 
5f yds. brown cloth, at 10s. 9d, . . . , Ans. £17, 9s. 8j<^. 
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BILLS. 

A Bill is an agreembivt written on stamped paper, ia wbich a 
debtor agrees to pay to liis creditor on a certain day, a specified soni 
<rf money which he is owing to him. 

Bills are used for tkn settlement of accounts or debts. They are drawn at. 
rariaus dates ; but in trade the usual term is from two to nine months. A Bill 
& termed an * Acceptance/ or a * Promissory-note/ according to the forai ii:^ 
which it is draAvn out. 

AN ACCEPTANCE. 

£100. *» Not. a. London, 5th August 1854. 

Thm mcnUut afttr datey pay to me or my order the turn qf one hundred 
pounds, raZu* received, ^^^^ ^^^^ 

To Mr Thamat Ameid, Merchant, 
Strand^ London, 

s 

The bill being drawn by Mr Wilson in this form, Mr Arnold, on whom it is 
drawn, accepti it, by writing his name either below tiiat of Mr Wilson, or across 
the feee of the writing ; hence he is termed the acceptor of the bill. The 
banking-house at which the bill is payable is also sometimes stated l^ the 
Bicceptxx, 

If Mr Wilson, who is callied the drawer of the' bill, wishes to make use of it, 
he indorses the bill — that is, writes his name across the back of it ; and thus it 
becomes negotiable paper. It maybe paid away to a third party; and he 
indorsing it below Wilson's name, may pay it away to a fourth ; and so on.' 
Thus the bill may pass from hand to hand, on each occasion liquidJating a debt 
ci £100, till the day of payment by the original aceeptw arrives, when it la- 
duly presented by the last holder. 

Discounting Bills.— InBtead of running this course, the bill may at any period 
be discounted by a bill-broker or banker. The discounting of a bill consists in 
giring the money for it, less a certain sum for interest. When a bill for £100 
for three months (or fourth part of a year) is discounted at 5 per cent, a charge 
equal to the fourth part of a year's interest is made by the discounter, and this 
is his profit for the loan of the money for that period. 

Presentation for Acceptance.—' An Acceptance,' to render it complete, requires 
to be duly presented to the party on whom it is drawn, that he may acqept of it. 
Tidi is not necessaiy in a * Promissory-note.' 

Presentation for Payment— AM bills require to be presented for payment on 
the exact day they become due— that is, on the last day of grace (see next page) : 
if not presented, they cease to have the peculiar privil^^ of bills, aatd become 
mere evidences of debt. 

NoUag and Protesting.— "When a bill is not duly paid on presentation, ftse 
header applies to a notary-public, who again presents the bill. If not paM, he 
notes its non-payment, and afterwards draws out a formal protest on stamped 
papev, that l^;al stepe may be tnken for recovering the amount. Ihe bill 
should be noted on the day it tills due : the protest' may be written out 
afterwards. 

A PROMISSORY.NOTJB. 

£100. 4<u Not. 8. London, Sith August 1864. 

Three months after date, I promise to pay to Mr James Braun, m* 
order, the sum of one hundred pounds, value received. 

Robert Hamilton. 

No signatttse is written across the front of the promissory-note ; it is com- 
plete in itself, and only requires to be indorsed by the holder of it (in the above 
cajse, JameB Brown) when he wishes to make use of it, or to paj it away. 
■PromloKory-notes arc in every respect liable to tlie same regulations as 
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Bills are sometimes drawn at iight, or «t so many days after sight ; thos— 
i£50. London, 5tk August 18S4. 

Ten days after sigJd^ pay to me ormy order the sum of jifiy pounds, 

value received. , . _. 

John Thonuon, 

To Mr Thomas Jones, Liverpool. 

A bill of this kind requirGS to be sent to the debtor to be sighted,- which 
consists in the debtor— as» for instance, the above Mr Jone^-accepting it by 
«gning his name, and marking the day on which he has done sol The bill on 
being indorsed becomes a negotiable instrument, and on the third day after the 
day specified, it is i»«8entable for payment. 

Foreign bills of exchange are usually drawn at so many days after sight. 
They are of precisely the same nature as inland or home biUs of exchange ; hot 
for the sake <rf security in transmission, they are drawn ia sets of three. 

FOREIGN BILL. 

Exchange for dBlOO sterling. Philadelphia, Jan. 1 , 1854. 

No. 479. Sixty days after s^ht of this first of bxchanob {second and 

third of same tenor and date unpaid) , pay to the order of John Robertson the sttm 

o/one himdred pounds sterling, vatue received. ,^_^. a^^^.^ 

_ __ _ J » James Anderson. 

To Messrs J^oten and Jones, 

Merchants, Liverpool 

This bill being indorsed by Mr Robertson, is transmitted to England, and is 
presented to Messrs- Brovm and Jones to he sighted by them : when it .becomes 
doc, it is presented to them ibr payment accosdingly. 

i>«3W of &raee.— Aecwding to a practice of old-standing, bills are not present- 
aJi>le for payment till the third day after that which is specified for them to fUl 
due. The three days allowed are called the days of grace. Thus a bill drawn 
on the 5th of August, at three months, is not legally due till noon of the 8th of 
November. 



MISCELLANEOUS EXERCISES IN ARITHMETIC. 

1. What does the rent of a house amonnt to from May 15 to January 
20, at the rate of £15, 10s. a year ? . . Ans. £10, 12*. 3|rf. « 

2. Two traTcflers depart at the same time from the same place ; tne 
oBe goes 2!0 miles a day, the other,^^ : how far will they be from one 
another at the end of 14 days, if they both travel in the same direction ? 
— and how far, if in contrary directions ? Ans. 49 miles ; 609 miles. 

3b A merchant failing in trade, owes A £500, 10& ; B, £350, 15s. 6£f.; 
C, £245, Os. ^d. ; D, £56, I8s. l^d. ; and E, £337, \a.M.'. he has in 
cash £192, 7s. 1^. and his effects amoant to £739, Is. 6|fi{. : what 
will each creditor recelye per pound, supposing his cash and effects 
delivered to them ? ..... Ans. 12. Qd. per pound* 

4 Shipped on an adventure to Lisbon, 300 barrels of sahooon, at 
£3, 18s. 6W. ; 450 yards of linen, at 2s. 7^^. ; 1200 yards of broad cloth, 
at 16s. 4d. ; paid for insurance and other charges, £53, 18s. 6(2. ; the 
nett proceeds, as per account sales, was £2463, 17s. M. What was 
the wnole gain or loss ? — ^gain or loss per cent. ? 

Ans. £1 93, 8s. gain on the whole ; £8, 10s. A\d, .^s^^ gain per cent. 

5. If 17 guineas be lost by the sale of 460 lbs. of raw silk, at £1, Qs. 4d. 
per lb. what was the prime cost per lb. ? — and loss per cent. ? 

Ans. £1, 7s. l^d. Jk^ per lb. ; £2, 17s. 3^d. IfJlH loss per cent. 

6. Bought paper at 17s. 6d. per ream ; at what must I sell it per 
ream to gain £26 on 310 reams, and giye six montks* credit ? 

Ans. 19s. 7id. ^^ 
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7. How many deals, 14 feet 6 inches long, and 9^ inches broad, will 
floor a room 70 feet by 30 ? Ans. 182^. 

8. In 1841, the population of Great Britain amounted to 18,81 3,786 ; 
in 1851, it was 21,121,967 : what was the increase per cent, in the ten 
years ? Ans. 12*27 neady. 

9. Tluree persons. A, B, and C, purchased a ship, of which A pai< 
for 1^ B for |, and C paid £400 ; what part of tlie ship had C, an 
what did A and B pay ? Ans. C had ^ ; A paid £500 ; and B, £13^ 

10. There are three boxes — ^the contents of one are 10,000 solid inches; 
of another, 16,656 ; and of the third, 20,000 : required the side of » 
cubical box that will contain as much as aU three, . Ans. 36 inches. 

11. What will the digging of the foundation of a house 68 feet long, 
33 broad, and 5 deep, come to, at Is. dd, per solid yard ? 

Ans. 415^ yards ; £25, 19s. 5\(L i 

12. A person observed the flash of a cannon 7 seconds before he heard 
the report ; how far was the cannon distant, supposing that 80itn4 
moves at the rate of 1 142 feet per second ? Ans. 1 m. 904 yds; 2 Hi 

13. The garrison of Gibraltar, numbering 6000 men, has provisions 
for 16 weeks ; it receives a re-inforcement of 400 men ; how long will 
tlie provisions last ? Ans. 15 weeks. 

14. A has a quantity of pepper, weighing 7800 lbs. at U. 3hd, per IW 
which he barters with B for equal q^antities of ginger, at l^d, per lb. 
and cinnamon, at 45. 9d. per lb. ; how many pounds of each did 4> 
receive .'^ Ans. 1874 J|.lbs. of cafA.- 

15. A and B engaged in trade with a capital of £4000, of whicl^ 
A''s share was to B^s as 7 : 5 ; at the end of 15 months their Whole 
stock was increased to £5680 : what was each partner^s share of the 
gain? Ans. A, £980; B, £700 

16. In 1851, the population of England and Wales was 17,927,609, 
and the total number of children at day-schools was 2,144,378 ; what 
was the ratio of scholars to the population ? — and what percentage of 
the popidation was at school ? Ans. Ratio, 1 in 8'36 ; Percentage, 11*96 

17* In the same year, the population of Scotland was estimated at 
2,888,742, and the number of children at schools was 868,517 ; whtfS 
was the ratio of scholars to the population ? — and what percentaff# of 
the population was at school ? Ans. Ratio, 1 in 7*83 ; Percentage, l3^ 

18. A tank can be filled with water by two separate pipes : by th# 
first, it would be filled in 10 hours ; by the second, in 8 hours. - It>i0 
begun to be filled by the first alone ; but when half full, the supply 
from the second pipe is turned on. What was the whole time of fiUmg 
the tank ? Ans. 7 hours 13^ min. 

19. An architect employs 24 masons at 2s. 6d. 10 labourers ttt 
]s. 8rf. and 6 miners at 2s. for every working-day from Feb. 4 to 
Nov. 1 1 ; but reduces their wages during winter as follows : —masons, 2s. ; 
labourers. Is. 4rf.; and miners. Is. 8rf. per day. Re<]^uired the yearly 
income of each, .... Ann. A mason^s mcome, £37, 6s. ; 

a labourer's, £*24, 17s. 4d. ; a miner's, £30, Is. Sd. 

20. If the pressure of air on the body of a man at the level of the 
sea, is 15 lbs. to the square inch ; what is the total pressure he sustains, 
the surface of his body containing as many square feet as a board 
135 inches long and 16 mches broaa ? 

Ans. Total pressure, 14 tons, 9 cwts. 32 lbs. 



APPENDIL 



DECIMALMONEY. 

A NEW SYSTEM OF RECKONING MONEY DECIMALLY, by Subdividing the 
Douiid into tenths, hundredths, and thousandths, is at present under 
consideration by Government, with a view to its introduction, if found 
to be practicable. 

The precise details of the proposed system are not yet determined 
upon, nor the names to be ^ven to the new denominations of money, 
but the leading principle in the contemplated change is to divide the 
pound into 1000 parts, instead of, as at present, into 960 farthings, 
and to advance Irom one denomination to another, by tens (or combi> 
nation of tens), as in simple numbers, instead of from 4 farthings to 
X penny, 12 pence to 1 shilHng, 20 shillings to 1 pound. By this means, 
calculations in money will become as easy as those in simple numbers, 
and will be wrought by the rules of Simple Addition, Subtraction, &c. 

It has been proposed by some, to divide the pound into 1000 parts, 
termed mils — 10 mils to make one cent; 10 cents, 1 florin; and 10 
florins, 1 pound. By others, it is proposed to term the 1000 parts into 
which the pound is to be divided, cents — 100 cents to make 1 florin, 
and 10 florins, 1 pound. 

t Aa this latter plan is simpler than the other, we shall assume it to be 
tl^.one adopted ; and as the principle of dividing the pound into 1000 
parts is the same in both, the mode of working questions will also be 
the same, whichever plan should ultimately be preferred. 
. The following table will shew the nature of the proposed decimal 
division of the pound. Both of the proposed plans are given. 

Cento. Milt. 

Florinc. Cents. Florins. 1 = 10 

1 = 100 or, 1 = 10 = 100 

£1 = 10 = 1000 £1 = 10 = 100 = 1000 

Accounts would thus be kept in pounds, florins, cents ; and shillings, 
p^ce, and farthings would be disused. 

: As a cent is the 1000th part of a pound, whilst a farthing is the 
960th part, it fDllows that a farthing is equal to 1^^ cent ; and a 
t^t to ^ of a farthing — that is, ^ less than a farthing ; 25 cents, 
tberkfore, will be the same as 24 farthings. A florin, or 100 cents, 
is equal in value to 2s. 

Besides florins and cents used in keeping accounts, variousother coins, 
each representing so many cents, will be required. The coins under 
the new system may probably be nearly as follows : — 

Cento. 

Gold Sovereign or pound, . . . . = 1000 
n i do. . . . . *. ri. = 500 

Silver Florin, . . .=20 . = 100 

do. or shilling, . =10.= 50 

do. or present sixpence, = 06 . = 25 

[0 Cent-piece, . . = 2f . = 10 

Copper 5 Cent-piece, . . = 1 J . = 5 

rr 2 do =2 

» 1 do. = }Jof aferthing, = 1 
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The decimals of a povivs — that is, Horins and cents— may be 
written in two ways ; thiis — 



£ 


Fkniiu. Cents. 




& CenU. 


36 


9 76 


«'■» 


36-975 



Tl»e first method may probably be tned in morohants'* books : the 
second, in which the 9 florins 76 cents are written as 975 cents, will 
be the most oonveident in calculations ; all that is necessary to dis- 
tinguish the cents from the pounds, being the placing a decimal point 
between them. 

In adding, subtracting, multiplying, dividing, &c. sums of money^ 
the process will be exactly the same as in simple numbers, except 
that it will be necessary, in reading the figures, to attend to the 
placmg of the decimaJ point in all cases before the ildrd figure from 
the right when the given number is cents, and before the fir^ figure 
(in the right when the numb^ is florins, to distinguish the florins 
iind cents from the pounds. 

It is to be observed that three figures arc used to express the 
decimals of a pound — thus, *346 : the first decimal means florins, and 
the two last cents ; or all the tlurec figures may be read as cents. 

In any number written as cents, the three last figures are read as 
cents (or florins and cents), and all the rest as pounds, the decimal 
point being placed before the third figure from the right : thus, 49624 
cents is read as £43, 6 florins, 24 cents, or as £43, 6*24 cents. 

Again, in any number of florins, the last figure is read as florma, 
and all the rest as pounds— thus, 7468 florins is read as £746, 8 florins. 

Tlie following examples, in the yarious rules of Azitfametic, will 
shew the meth^ of calculating in deoimal money: — 

Examples, 

1. Add together 43 pounds, 7 florins, 83 cents ; 126 pounds, 2 florins, 
74 cents ; 342 pounds, 9 florins, 86 cents. 

A Florin. Oenta. 

43 7 83 £43-783 

126 2 74 or, 126-274 

342 9 86 342-98 6 

513 43 £513-043 ^MMur. 

2. Subtract from 4978 pounds, 9 florins, 87 cents ; 3785 ponndi, 
8 florins, 98 cents. 

& Florini. Cents. 

4978 9 87 £4978-987 

8785 8 98 or^ 8785-898 

1193 89 £1193-089 Aimoer. 

3. Mnkiply 2354 pounds, 6 florins, 49 cents, by 5. 

£2354 • 649 
6 

£11773-246 Answr. 

4. Divide 8796 pounds, 8 florins, m cents, by 8L 

8 ) £8796 -896 
"£1599 • 612 AntwtT. 
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5f What is the prioe of Z5 yards of cloth, at 7 florins 25 cents 
jper yard (= 14s. 6cL) ? 

'725 Hefre the 7 florins 25 oents are written as 7S5 cemts, 

35 and being multiplied by 35, amount to 25375 cents. 

-OMK '^'^ decimal point being placed before the third figure 

oi»7C from the right, the three last figures express cents 

2175 (or florins and cents), and all the rest pounds. The 

£25*375 Ans, answer may be read either as £25*375 cants, or aa 

£25, 3 florins, 75 cents. 

6. Wliat is the price of 42 quarters of wheat, at £2, 9 florins, 50 cents, 
per quarter (= £2, 19s.) ? 

£2-950 

42 Here the three last figures are cents, and all the rest 

-TjT^ pounds, the decimal point being placed between them. 

1 »nXlr ^he answer may be read either as £123, 900 o^its ; or 

lloOO as £123, 9 florins. 

£123-900 Am. 

7- What is the interest for 1 year on £,^^ 8 florins, 45 cents, at 
4 per cent. ? 

£95*845 To divide ordinary numbers by 100, the two lasfe 

4 figures are' struck oflf. In decimals, the division is 

383*380 accomplished merely by removing the decimal poiiit 

two places to the left^ and then writing the two last 

Aim, £ 3'833^Aj figures as a fraction with the divisor, lUO, placed below. 

Exercises. 

1. Add £2, 5 florins, 33 cents ; £4, 9 florins, 86 cents; £7, 3 cents ; 

£8, 6 florins, 75 cents, Ans. 23*197 

2. Subtract £136, 9 florins, 29 cents, from £254, 3 florins, 18 cents, 

Ans. 117-389 
;^. Multiply £25, 9 florins, 27 cents, by 3, 5, 6, 8, 

Ans. £77-781 ; £129*635 ; £155*562 ; £207*416 

4. Divide £75, 2 florins, 36 cents, by 2, 4, 7, 8, 

Ans. £37-618 ; £18*809 ; £10-748 ; £9*404J 

What is the price of the foIloTving : — 

5. 37 yards of cloth, at £1*075 i>er yard, . . Ans. £ 89-775 
6L 132 *. » £*904 n . . r« 119*328 
'7. 435 lbs. of sugar, at 17 cents per lb. . . » 7*395 

8. 122^ yards ofsatin, at £1*326 per yard, . » 162*435 

9. 620 n of cotton, at 76 cents, rr . . » 47*120 

10. 336 lbs. of tea, at 2 florins, 35 cents per lb. . .. 78*960 

11. 538 tt of sugar, at 13 cents n . » 6*994 

12. 18 quarters of wheat, at £2-436 per quarter, » 43-848 

What is the interest for 1 year on : — 

13. £378, 4 florini, 37 cents, at 2 percent. . . Ans. £7*568^ 

14. 296, 5 „ 24 „ 2^ „ . . „ 7-413^ 

15. 425, 6 r, 42 rr 3 n .... 12-769^ 

16. 369, 4 „ 82 „ 4 r, . . „ 14*779^ 

17. 654, 9 ,r 76 r. 5 m . . „ 32*748^ 
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Shillings, Pence, and Farthings may be converted into decimal 
money ; and decimal money into shillings, &c. by the following rules: 
they give the answer T^-ithin a farthing or a cent of the exact value. 

I. To CONVERT Shillings, Pence, and Farthings into Decimal 
Money. 

Rule. — Reckon Jtal/the number of shillings as so many florins ; and 
if the shillings are an odd number, reckon the Is. over as 50 cents ; 
convert the pence into farthings, whicli, with any iarthings in the 
given sum, reckon as so many cents — adding one more for every 24 ; 
then add the whole for the answer. 



Eaumple, — Convert 7». ^\d. into decimal money. 

Florins. Centt. 

7«. = 3 50 

8^rf. = 33 farthings, and adding 1 = 34 

3 84 Ant. 

Eicercises. — Convert into decimal money : — 



1. £0 6 5 

2. 7 8A . 
a 13 3 

4. 11 71 . 



Florins. Cents. 

20 
85 
62 
82 



Ans. 3 

.. 3 

,. 6 

,. 5 



5. £0 17 61 

6. 12 9\ 

7. 16 10 

8. 19 4 



Here 1 is added 
to tho 33 farthmgs, 
there being once 
24 in 33. 



Florins. C«ntB. 

. Ans. « 77 

r. 6 38 

. .' a 41 

r. 9 66 



II. To CONVERT Decimal Money into Shillings, Pence, and 
Farthings. 
Rule. — Reckon twice the number of florins as so many shillings ; and 
reckon the cents as so many farthings— less 1 for ever}' 25 ; then add 
the whole for the answer. 

Example, — Convert 5 florins, 42 cents, into shillings, &c. 



5 florins, . . . . = IO5. 
42 cents, less 1 = 41 farthings, = 10|</. 

lOs. 10|t/. Ans. 

Exercisea. — Convert into shillings, &c. : — 

florins. Cents. Florins. Cents. 



1. 





62 


. Ans.«€0 1 3 


2. 


1 


43. 


. . 2 lOJ 


3. 


5 


06 


. f, 10 U 



4. 
5. 

6. 



7 
8 
9 



92 

87 
65 



Hero I is de- 
ducted from 43 
cents, there being 
once 25 in 42. 



. Ans. 15 10| 
17 9 
19 3$ 



n 

n 



THE END. 
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KXX Cliainbers's Journal of Popular Idteratnre, Science, and Arts. 

Kf--{\ Issued in "Weekly Numbers, at 1^(7. ; in Monthly Parts, at Id. and Q\d. ; and in 

KXX Half-yearly Volumes, cloth, at As. 6d. 

y V K 

^yy Cliajnbers's Edinbnrgh Jonmal. 

/Vy SBCOND SERIES. 

■VV This series forms a complete work, in Twenty handsomo volumes, well adapted for 

y y Popular as well as Private Libraries, for Emigrants, and for Presents ; price L.3, 7*. 
in sheets, or L.4, 10*. bound in cloth. Each volume separately, in cloth, 4s. (W. 

KXX Chambers's Sepository of Instructive and Amusing Tracts. 

'^0^= Publishing in Weekly Numbers at Id. ; in Monthly Parts at 5J. ; and in 
KXa Two-Monthly Volumes, fancy boards, at 1*. each. 

KXX 

>(XX Chambers's Pocket Miscellany. 

KXX Illustrated with Frontispieces, in 12 Volumes, cloth lettered, price 1*. 6d. each. 
)()()<■ Also, in 2.4 Volumes, price 6d. each, paper covers. 
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KXX 

KXX Chambers's Miscellany of XTseM and Entertaining Tracts. 

KXX In Twenty Volumes, at 1*. each, fancy boards ; or in Ten Volumes, cloth, 

KXX at 2s. each. 

KXV 

)(yy Chambers's Library for Young People. 

KxX '^^^^^ series, which embraces Moral and Religious Tales, Historj', and Poetry, is 

Jyy completed in Twenty Volumes, cloth lettered, illustrated with Frontispieces, 

'• ' ' price 1*. each. 
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Chambers's Papers for the People. 
In Twelve Volumes, at 1*. 6d. each, fancy boards ; and 96 Numbers, at l^d. each. 



Chambers's Instructive and Entertaining Library. 

^\ Aa a series of Original and Selected Works in different departments of Literature, 
KXX suitable for popular Entertainment and Instruction. These IJook^ for thb 
KXX People are published in Volumes, cloth lettered. — Twenty-two Volumes issued. 



■^yy Chambers's Information for the People. 

A New and Improved Edition, complete in Two Volumes, price I6s. cloth; 
in 24 Parts, at Id. ; or 100 Numbers, at l^d. each. 



'\AX Chambers's Cyclopaedia of English Literature. 

')AX A Critical and Biographical History of English Writers in all departments of 
KAX Literature ; illustrated by copious specimens of their Writing?. 

^^()Cr Two Volumes, 14*. cloth. 

X Chambers's Atlas for the People. 

(X Consisting of Thirty-four quarto maps, coloured in outline, illustrative of Modem 

and Ancient Geography. Price 12*. 6d. cloth. 



v/yy Tales for Travellers. 

/y Y SELECTED FfiOM CnAUBEBS'S PAPERS FOB THE PEOPTJ:. 

•■•.A A. 

x XX I" Two Volumes, clotli lettered, illustrated with Frontispieces, price 2.t. 6d. each. 



Commercial Tables. 

)yO rf,nsiHting of Reckoning, Interest, Annuity, Money, Weights, Measures, and 
'/()(/■ ot her Tables : and forming a conveniQjjt Manual for the Warehouse and Counting- 
'■^''■'''- room. Price 3.v. strongly half-bound, 

KXX Works of 

In seven post 8vo volumes, cmbollioi^ 



Cyy Cookery and Domestic v. 

<Xa ^ ^°° Volume, Hq J^', 
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